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ARRAY ANTENNA, DESIGN METHOD 
THEREFOR, SIGNAL PROCESSING 
METHOD IN ARRAY ANTENNA AND 
SIGNAL TRANSMISSION/ RECEPTION 
DEVICE AND METHOD UTILIZING THE 
SAME 




ABSTRACT : PROBLEM TO BE SOLVED: To remarkably reduce the influence by interference signals, 
to increase communication capacity, to remarkably reduce the strength of additional noise 
and to improve communication quality by adopting an optimum array antenna and further 
increasing the difference of a source signal level to an interference signal level. 

SOLUTION: A signal processing part 5 for processing the output value of a delay signal, 
.addition part 3 in a present snap shot and a signal vector obtained in this array antenna 1 
and providing a phase delay part 2 with an appropriate phase delay value is provided. 
Then, the difference of the source signal level to the interference signal level is further 
increased in a signal environment where the reception level of source signals is higher 
than the reception level of the respective interference signals. Thus, since a phase delay 
vector for forming a beam pattern for providing a maximum gain in the direction of desired 
signals is calculated and the signals are received, the difference of the sizes of the desired 
signals and the interference signals is enlarged further and an interference effect is 
substantially reduced. Especially, the signal environment itself is suited in the case that 
the interference signals are remarkably' larger than the desired signals. 
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immcom] 

i mm i ] m^com\ t snacKs atihm.<nT 
w#Hi*S£#fc*;iT juksb*- k k no 

X. aflrt-HTtillEJMIt-HT^fWK^ h^CD 

yx7S7&k'<o&fI«Mfi^tc;!ra;tT±IEgm*- H 
k R 1 1- -y icgffi-r s J: o fcHi#*«&W- 4 

imm 3 j ft-tcosftcoyitooffi^TyT-tS:^- 
wm^mmztal&Xdizi-ztf, iMteryri- 
ffiS®^? h/woffifcj&b* z k *¥®Lb?t>miTy 

imtm ] imm&m** htuommfetziz 
a^x. ±.§iWckW£mizn&-t&±im-£<? mko 
t'-j>w-y<Qm&<,z9mz*t?£mm}%&m 
vztoi&toiz-t&tiib^ ±ss&kmm<mn< 
9 Yiv^imfe^xmrnm**? h/umm%t 
zzbimt?&mm3m?mmTy7-i-mi} 

wc. ±s&&jm%mizttj&-t &±_m®n^9 h>w\L 
-Mf-yvm&MMtttrtmmM&tozv 

hJls&lEMit (normal ization) i-XHi 

mmm<9 bjwm$m%.-r szbzmkb-rzm 
m 3 §&mmmr y-fimim. 
i mm 6 3 m&nxi- 7 7i/ 3 7h - w>-tE s e« 

HfiWi. EKr^X^-yT-^a'yh-C'OJJBgefflKfi 1 
<9*7y7^3 -y hTO±fB#Tyx^gH 1 fci&g$ft 
«cJ:*m#ff5l*J£LT*ft*ii:*«*«i:"t6lll«3JI 

3m®comp\TyTi-miTm. 



mi] Rx (J + l ) =f • Rx ( J) + x_( (J + 
1) Ts) xH ( (J+l) Ts) 
(fflU Rx (J+l) kRx ( J) fi&* J + l#g 
k J#@(0X+>/7-vg>yh(OeefflRff?lK% ftiO 

hfflHT\ _tW*HliA5S/*y (He rmi t i a 

m) ) 

imm7 ) ±s&&*%mzn&-t&m<? 
azixkmttb'<m<?>WBM&m< tx o <c±eoffi 

***K*f LTJiit^fifflS: t>o«» Lfc±iE7 yft 

®^ Y-jumz&tbx. z#a<ox-+ yr>-3 v hja 

hJWH»fl/C*«>T', «*+y7V 3 -y bT'iffig* 

7 yri-xwztmz ti&mwzfo*. &{mw& £ o k 

«B*tT±EaefflWff5(0^- U— IS (Ray 1 e i 
gh quot i ent) tfSfcfcSr&J: 3 fcSEKl/C 

c k *«f®ik -t sis*«3 mtmnr y r+is 
[n«qf8 3 mm^Ty^m^. turner 

yri-m^ , -y 7y 3 -y h r k (cflUB^-HKI 
I f^Jili T VWR^teifc&f * i k &ttft 

k f *M3WI 7 iB»^ffi?iJr yx+iStf^. 

■MRi 1 *. 3iS<0^+-yr^3 -y hT'jifiLJ: o b?& 

m^mb ^^awsst* 5 -#sv ^ k c ^tc{as t y 
?'Hifflzw%t& z k ^^iak -thmm. i w&vm 
myf-i-wm^m. 

[mm i o ] w^aastoofcfcwEwrvTr-ffcR 

yr^i 1 '5rk't39iJo§ixl»fl^C#«ffiffiSS^^ h 

[ it^JM 1 1 3 JitBftfflSSI^? h;KOffi$rS*S t 
Jsv^T. ±iEft*HWc»ffi-rs±!B®W<? N;^ 

♦ttaii ^. J; p trf * ±IBfe*;li*ii<7)®W^ 

s i k s-^ak-ri»if ^« 1 oim<omnr yr+ait 

Cf»^ 1 2 3 JJBffifflilS^? h/KOfi^ftjet* 
h/WSrIES'fk (normal ization) U"C±IE 
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i oisiKcoieMTyT^isif^ffi. 

[»2 1 Rx ( J + 1 ) = f • Rx ( J ) + x_ ( ( J + 

1 ) Ts) xH ( ( J + l) Ts) 

UIU Rx (J + l) iRx (J) Ji#*J+l#g 
fc JSg^X+77 , XH7hc0iefflMfi : ?ijT\ f(i0 
tl^lSKOffiSrKI.SfflH^T. TsfcW-J-yrS'H * 

bJ^ffiT', ±8S¥H(i/\$ j'-vy (He rm i t i a 
m) mMPFX'bh. ) 

imm 1 4 ] ±e«*ii*®c*«;^i> m%<? h 
mmz titzm^wt omz mz.x&±mt yri-m^ 

l?MfrUmmxi---/Ti'3 7 hX'<7)±.ii.tmw&'<? 

hfr$wMix*#>x. »xt7r-/ 3 7hT±ie^ 

^t-C±ISSefflMff5iJcO±iei^-U-ffi (Ray l 
eigh quot i ent) j; d (CHfr 

LT^i,c:fc&mt-r«.if^i oisa^E^iry 

hi** 1 5 ] ±iea^r yx+^w, ±.mm 
r^ttw^ fcx+77^3 7 hrfcic{iffl*<-# 
te^v #/Mf SiU> 7 y rl-m^zmL-th z t £ 
ftftfc-r&ii^Ji 1 4ie«<oie?ijTyT^iSH-^. 
[W** 1 6 ] ±tes*r yf+if (i, ±.m$w 
T^t^T*, S : tt^'+7 7°>'3 7 hTSWILJ: o 

tz7 y Ti-m^zm%?tz, z t zmt -t &m $m 1 4 

[fl*3g 1 7 ] E?iJT>-r^-C'milOft^|6]^^ij 

mm±iz ix , -?-^o^f6]ic(ifij#^s/Mk-ri, t; 

fry Ti-\mo> r vt i-mwzM 1 1 maz * <r>7 
yTi-m?izmmztiim^t±Msm7yTi-m?iz 
tmzti&m^t commt m 0 k tT#ryr+ 

(o) ) z®fet& (203)mimt. 
{mnm<? hMzg-3^xmtfm%mztiz>£oiz 



(20 5) &2fmt, 
m&CKXi-vT-isa 7 hAWxf.y/i'a 7 b^ta 
A^5iI2Lt (207) , m*i- /7i/9 7 h&^iJS 
TUT. Mxt^ya 7 bT'<i&t*mf, <£<DX+ 
7Tv 3 7 b£i££lrt:& (209) , §rU>*-*"/:r 

(211), Sfr^n^gBffiM^jWfc^ll^rtt ( A 

max ) izmm-t&wtfiK? hwmmizimztn 
x 0 izimmm^ h^zm-rz (213) mm 

b. 

m±Mm2fm (205) izmftix. m^-fv? 

^3 7h£-?»C±!ag?2&tfgl3KP|? (2 05, 20 
7, 2 09, 2 11, 2 13) 1)<m$MfiZil&±olZ 

m-tm 1 8 1 m^e&mofcfrnmmyTi-m 
ti-th^za^x. m%mmzm\ztiimco7 
yT+m?<r>z«izmmtiz>mmz&«Q.mmm$:to 
i&xoizix. m^yTi-m^zmm^htzm^ 
frt>%t?>fz &e®mm\<7)&km%mizftm~t&wm^ 
? h^^x^mmm^^m-ix 0 izm-ti 
z b tftmbtrnwyf-i-mtm. 
1 imm 1 9 j ±Mmmm^^Mit, ±mm< 

? Y)V<r>%w%*±il&7yT^m=?-i l zmg t %tihm 
bfrifttk, ZcDMm&MkZb'Z&lXZi&t&Zb 

&mb?m#mi 8mmmi7yTi-mif&. 
[m*m2oi ±Mi%aium^<D£miz. ±ssm 
<? h>wmm<7)mmmkz±&7yTi-m?mm 

fig-n. ^ b zmib^hmm 1 stmcommyT-i- 
mmm. 

imm2 1 ] ±mm^ htwmit. ±mmm 
^miznmti±sim^^ Viv^-^^-y^ 
mzmzs-t-f izmm%%itmztu &£o 
ttcMz. ±3eM*.mmnm<?h>\s*im.feix 
mjzr&zb ztmb-rimm 1 ssmnmmyr 

imm 2 1 ±.mm<? htwmu. ±s£®m 
^mizttmi-ziMzwtti^? hJWh'-j*/*?-ym. 
izmz*hi-r izm%m%%fcmiz mi i 0 tzti 

rma 1 i zat i on) LXtilfethZ b S-^fc-f 

m*%i 8IBSt<7)E?iJryT-MSff*ffi. 

[11*312 3] m&<o*i-yyi'3 7 hT<o±ie@e 
fflra^Jti, ttBir^77-^3 7 hT'^ieiefflraff 

wt77x 3 7 hT'«o±ie#7yr^T-tiSjesn 

t«fcl»fi-f-fi : ?!lS:^tT^«»^t2:!|f®!fc-fl.if*3i 

1 8tmcomn7yTi-mifm. 
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[i5t3 ] R_x (J + l) = f • Rx (J) + x_ ( ( J + 
1 ) T s ) xH ( ( J + 1 ) T s ) 
(fflU Rx ( J + l ) i:Rx (J) ii#*J + l§@ 
b J#i<ox+-y7*x 3 ? K0gefflJWT5TC\ fttO 

hi§K8T\ ±^H{i^$i/^y (He rmi t i a 

>-r73H^ <0<41f t'ffifflSSS: Jnt * J: 3 fcJJE 
Wt^? h/K0ffi£5gtf>"T. ISBXt^7y3 -y 

T-f^FtSJiBSfL&S-f t*>*t'*Wftffl4SeS[ ( r e 
a 1 number) IzWft LT±!2B BfflBBffM^U 
— U— H5 (Rayleigh quotient) #*it 

[Ms* 2 5 ] ±mmr y^-tm=Ftt. mmco 
Tyr+*^tf. »x+>y7-^3 «y hriCuys#-# 

t-r sit*ja2 4ie«offi?ijryr+igtt^. 

SSWfcjWt* J: Sfc"*** 1 , _Li5f'J#<? Wl^ffiii 

uxoiz-rttMz^ ±MiMckmm<?>®G<'? h/u 

x , ±ieft^®*ffl(c*f jet I. jjkh* h t - 
a/n^ - ymizmz$t.-fi l zmto%®toiv m 

SriEffi-fb (normal ization) LTJbf£W# 

h^<o«*«fcj&tiii:*«atr*llWiJH2 7IE 



ffiRHr5«i. iiH(r^-+-yrv 3 -y hT'o±iegefflKiff 

OX+-yrv- 3 -y r?0±ie#7>T+S ; ffcI8ig$ft 

2 7fS8^i^J7yf-+l&fW£. 

[SR4 3 Rx ( J + 1 ) = f • R x ( J ) + x_ ( ( J + 
1 ) Ts ) xH ( ( J+l ) Ts ) 
(fit. Rx ( J+l ) tRx (J) J + l#g 

fc J#gc0X+-yr>-3 v KOgafflBWrJUT. fteO 
1 Wia^ffl^lRS^aiH^T. T s {£X+ >y 7y 3 -y 
FJWjrC, ±SS*HttA i^y(Hermitia 

m) ) 

imm 3 1 j iEfcfeBWttKWjc-r & h**v h 

i8S<Xfcfi#fcUiie» (real number)^ 

t i>^m iK±mryTi-m?b<Dmmii:mm 

§Xt77y 3 -y b&m^imffiVAi-'ATz/s -y h 
■C<OjJ3fiMK^h;l'*38WLT«ft , C. »^t-y7y 

3 -y hTirasmrv^t^tcWBstiiflr^t^ft 

*W»fittl8Rtc|iJ*LT±IBgBffllSlfi5l<OjJBW- 
•J — fSj (Rayleigh quotient) 
fc«r* J: 5 ICKR LT «K>4 i t $r^!t f 2 
7l2^<OE^JTyx+iSH-^. 

Tyri-m?*. «^t77y 3 -y hrtCiiffl^-S 

at-rsii^ 3 i %mvm\7 y r 7igit^ffi. 

til^S3 3] JJHB»7y?T*Ftt, i«^<0 
7^x7^*, atWAtvr^H -y hTiidLJ: o 

t -rm^mb <mm w=srgast* { -#sv ^ i « tea 

Uz7yri-m?lz%it)Z>zbt:1$WLbi-hm$m l 

te««ij7yx7iftn-^. 
[ »*3S 3 4 3 r yri-x-mmcom^^com 
mwrfziz ix , *<o«w)*rtifc:HKlf»*«/M:"tft t' 

V^T. #7>'T7S J rC^ieS^fi^ia^ffillS:li 
<t«k dtetfflBfWI^^ NKw ( 0) ) Srift^tS 

(202) mimb. 

t^ztitem®*?tMz&^xm j %im%iii}tii 

Xolzi-h (204) &2fMb. 
im<?>Xl--v7i'9 y h«t?7y3 >y bfrb'o 
■frSWRLX (206) , f»Xt7r^37m» 
7Lt\ Sfet77y3 ht'^rtttKf . &OA7>y 



(5) 



10-41733 



3 -/ b £K$g Lfcft (208). A*5fHI#{wS 
^vvCga«IJWr*!l*JSRLTa>4> (210). ggffl 
Mfif?iJ(OS*SIWffi ( A m a x ) fcfflfcfiSfiP** h 
MrjSJgSfil. J: o h;U^Sfrri. ( 2 l 

tii£oiztzm2m (204) KawftT. 

7-y7V 3 -y h£T1I&«K±fem2&tfS&3KPg ( 2 
04, 206. 208. 21 0. 21 2) tfmM'ftZ 

tit i o (3-ri.S4 gpi^tpc: t mmt -timm 

Kfcwc. m.<nrvf^%=f (in £jyiL-tffi5£ 
oaa t fsmtitfij ztix%mm^z a* sw^uks 
«-rsie?ijTyT->- (i) t. 
±!eiE*iJ7yT-f ( i ) fr^m*\-h%tim%Tv 

zmmmmmm (21) £jyiL*:{i«ii®#& 

(2) t. 

±iB(affiaiffi^g ( 2 ) zmix&zmmzmmmz 
ftftmnftthmmmm*®. ( 3 ) t . 

( 3 ) n&KfetimfflTyTi- ( 1 ) Tit htitzm 

m ( 2 ) wgffi-ri>fi-s§-*{yi#i£ ( 5 ) t * 

[H*«3 6 3 ±fa^-f MS^IS ( 5 ) <i. _hie#& 
^ryfti? (id i:±teiiSfi^Jii»#s ( 3 ) 

VAX ztii x 0 izmztix . mmmmm 

( 2 ) £J&£-t!.£iSctf)&fflg@3l? (21) a^ffi 

jimz&«miztit:m£<7 hjusma ( 5 1 ) 
±fefsn^ Yivsm-®. (5i) w-iiaj^ffifc^ 

(5 2) t. 

issmm*.? h)U£i$.m (51) w«aj;«i±fE 
x# (52) oauimzmmtitz&m 

YlVGtf&WL ( 5 3 ) t . 

imzmryTi-m? ( 1 1 ) tijasgfi^DS* 
a ( 3 ) t±i£iiswi6]<7 Yiv^mn ( 5 3 ) <oaj 

aixh 1 0 izmaztiKW&w&iim® ( 5 4 ) t . 

±fBI5fc/Tl6K? h/H^l£*& (53) fc±fBSJ5fiJ# 

^■^a ( 54 ) waj^j«fc-eoA^5SA%fs$ixTai 

ss? (21) izztmazntzmmw*? v>vm 
m(5 5) sr-^tfc t mm. 3 5Ib«cd 

[IB*Jl3 7 ] ±i£i&!^? h/H^& (51) 



12. ttx^-yT^H -y hT'±ia#ryr7*^ (11) 
xwmm&^rz^^ hH-co&gmcomzKwzB. 

LX®h±.mt>mTVT-1-<ry%.mftl)®. (y (t) ) Z 

mumn-m (51 n t. 
±ie&ry-f70? ( 1 1 ) ^ie$ti^fi#*^#i, 
h;Kx ( t ) ) <?)&mmiz±.sm$]Ty7-i- 
coztitiiJim ( y ( t ) ) zMf&mcomnm ( 5 

1 2) t. 

±tes«^g (5ii) ti^Tjf(tf>^ai^ii^± 

^ftfflaSf^ ( 5 1 3 ) fc. 

iia^icoefflas^ (513) ^jit-c(4ffla®§ 
-t-ats^? wma>*>. ±ia^s¥S ( 5 1 2 ) 

¥»(5 14) ££tfCliiH*8ti:-f6fit#Jl3 6iER 
<9ljyij7^x7£fiJ« ucft-sBifiga. 
[«*5S3 8 ] ±12X^5-^^ ( 5 2 ) (i. iS 
ft<0^7-y7-^3 -y bT*0^<^ h/^«-^*CT)A# 
?$:»(tl»^0»»:#g ( 5 2 1 ) . 

(522) ffi^T'S^OX-f-yT-^a -y h-C'^±iaDS: 
#g(522) til^&iiJI»|^^g (525) t. 

±tei^m¥s (525) <nm^Mz%vm m*isa 
thw^mm®. (526) z&ttz t zmmti-zm 
*JB3 6iaii4<7)@a?'jT^r^^fijffl uzm^%mms. 
imm 3 9 1 mmmfifa^? v/v^mn. ( 5 

3 ) (i. ±te^^^ (51) ?)&MH^ 

h/^S ( r 1 ••• r N ) ^«{C#^-A^]«* ? iS*S 
$^T-?-<7)|lJ^ffitjiBW^^hyKvl-vN) Sr 

ftjitizmmf® ( 5 3 1 ) t . 

-A*^fc{i±IE!inl[^g (531) £ilt-caj2l§*l 
7 7-y 3 7 hX'<m*Al}Ztlftl<r)~Aj]mzl,i.±MZX 

*7-m (&) t\jiztimtzm<?>%i%m£±.m 
nm (53i) iz&,j]-rz>m<7)m.m (532) 

znmLtzm^mm.. 

imm 0 ] ±9mmm^^m ( 5 4 > ± 
ie^<^ wk x. ( t ) ) o&mmt±MzmF%fo< 
? (^) ozmmKzmizmuzmom* 

S (54 1 b) t. 

±iaitfitt-[6]^ h/u (w.) saw**: 

tf>cO#^««»#a (541a) t, 
±BUWSri6K^ h/t- (ii) «*BR4ifoaJl»arif 
Sr5VHc£-r^to<7)JP»^S ( 5 4 3 a ) t . 
±iait©^[6l^^ (ii) iS^t^yry h 

«><^ft<0{4ffl3BBR^ ( 5 4 2 ) t . 

jjBffifijiKsnfcaifefrw^^ ( y ) <o^ss(i 
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£k*fc2V*C&*fcft*«lll*#R < 54 3 b ) k. 
±fE£&tf)jltg^g (541b) Oaj^J^SV^fcfitJt 
*#>M.&i ( 5 4 3 c ) fc. 
lara (543c) tfDaj**»*t*fc«xO«»¥ 
& ( 5 4 5 ) k > $£0*7 77^ a -y h -WfflMT^ 
7^fflA**»»t*fc*x0**#® (546) k, 
JJEJllK^BMrtf (543a) (543b) kJJESa 
#8&k(544) (54 5) ( 5 4 6 ) tf>atfj»fc# 
*^a*ifc*6«*WW#« (547) fc ft 

[■&H4 1] JJBJPK*S(54 3'c)<oai*ftA 
kU JdEAfcJJBra7V"W>Wiaia* (y 

( t ) ) znmnm (545) awjftBt u jje 

Afflft±IS«»^g (544) WWtfc«C k u ± 
f£&n3t¥& (543b) Oft^ftDt U JJBJdMl^S 
(54 3 a) ^di^ftrEt JJECkDflHMMfc&wi 
±IBE t Bft»ttfcllft9IOrt: tWft FkL, JJEE i: 

ffi^ryx^mai^ifi^a* (y 2 ( t ) ) fccoauj: 

fflft±I£C*^?|V^*ftGi: LT, ±EBA»fe±E 
BW7>?~*-«!aWJ«W>Sfl! (y 2 < t ) ) *Dfc» 

<tfcis*ft9K «s i <oft h fc -t* t » . jjgaicsmw- 

(547) tt, G0g*&Wi>FfcGft8Htfcfctf> 
04»ft9|V^tt*01 t *tR (square roo 

*tt<P') 
[85] 

p = -G-^G'-4FH 
2F 

UIU F = CD — BE, G = C-y 2 (t) E, H = 
B-y2 (t) DT**. ) ftj®efljff€tai^l1-|»; 

t ft& ®k-f §if:£]S4 oiettcoffi^ryT^ftfOffl l 

im&4 2 ] ±iBffiffljis<^ h/new^a < 5 
5 ) iM&mufo^? hfwzrnm < v 1 - v n > 
wi^rkt, iss&gamm*? hmm < v 

i ) (cJJSlU&ttffej&HS ( 54 ) a>fctMj3*i43i 
Jfcfflf <f ( p ) ft*»tt*Ha¥R (551)4:, 
JJESHtft* ( x. ( t ) ) * U 7«IOW>fi*ft» 
Sf&g^S ( o s c ) <oaj^J«#ftffif<0^7-y 
7*^3 -y hT-<0ffiffijI®<^ HM£) <0*WRHirffl 
4fcA^»<0fiM8B#P (552) i:, 
±SB«*¥B (551) oaJAfcJJMMffifflB** ( 5 
5 2 ) Offi»ftJfr*fc«X0£ROjn*#a (553) 
k, 

±ifiiin*#S (553) <7)^*ffl*^3Stec7)X^ y7-^ 

3 >y hmb^&*KR«(a«ajift»aj-t*ffiffl*ai 

#8(554) ft*tr;kft1«Rk'f6lll*Ja36IEa 
[It$«4 3 ] ififfifflal*'^ M4BINf*'( 5 



(554) TftKS<lfc±EfiHiaS6^^ h;K)-#a 
WSS ( * 1 ) kfi^ORR ( 0 N ) <0*£ § ftJtttL 

V^RftaUWX? ( 5 5 5 ) k . 

±ie^ffl«ai#s (554) ^{B^ircjjEaRSf? 

(555) fci-j-caHRSiifettftllv^^feffi^ft 
AUt^S (556) ft-£*yc<iffljl$§^? b/HIfttfcti 

ti.^ k ft«ttkt*iiM»i4 1 iea^E^ryrtft 

[IW8B4 4] EH7V?-7**flfflL>fc«*8ffli8I 

T (12) C«fc-o^o«ttS*i6KSffl 
ffi^? hlVU 1 • • • *N) 
f&. ±l£ffi?i|7>x70K^r>'x7fg^ (12) CEp 
Arti^ROSjeRT- (22) ft^rtM k ft&Stktl. 

[ m*jh4 5 ] mmsmi- (22) taBBft 
7-/7^3 -y hrktc©ffl«s<? h^co-mscomm 

Ul ) k&f&OgS UN) <0*>Sfttt«LT. * 
§ 3*»/Jn3 ( 2 3 ) k . 

wamam*? wHffr±e»R** ( 2 3) tct-o 

T&tR$ftfc<IftlA^Tfcb76jDg#K ( 5 5 6 ) ft 

#tr i k ft1#&k-t!>ii$JS4 4 ia®{c7)ie?iJ7yT7ft 

[»*JI4 6 ] ^RcOTyx7*^ftfl r (fL^gE^7 

yr7ftf m LKm^mgmm&z&^x . ±mmr 
yirttnmixwmft-kZfeLx ( 1 2 0 2 > , « 

JWffifB^HW (^(0) )-ftRjgr* ( 1 204) » 
lSPgk. SfiiBfE?iJ7>'r7^T>7 i 7^(ci§^ 
§^(2ffl<^ ( 0_) J5t'WffifflS@ftJn^.-C(i^ 

ftgfitr (1208), &ftB*f&5g3tifctiffl^? h 

^ (±) {Jk'±IBie?'J7yx7^#r^7 i 7IIT-C-iMfi 

mimmmnitxMtth < 1 2 1 0 > ^2spg 

k, 

Mft^T^ (12 12) 4T-±E»2«W*»<5>RflaWf 
iK^^.xT-XH . y hftfg^UT (12 

1 4 ) ±MtT>Ti-&.m'mm%mth£ oizix 
(1216). 3EM®mco&±®%m£m?&® 

VMzmSth IdfcffiHM** h/U (^) ft 
SfrtS ( l 2 26) «3gPift^tf^kft!|$S!k-ri» 

[ MS84 7 ] ±EIB 1 BJg&mi. Sftcoii^*- 

( 12 0 6) »4S»ft*tli k ft««k-t*BI*i4 

6iE«^ffi?d7yT7ft=PJfflL^fi#iSSfi*ffi. 
hfrk'ofrzmmx (1218), w>«i«»tT«H 

■ffc«*H«fflH7' ( f ) ft ' 0 ' iiZ IX ( 1 2 2 



(7) 
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222)m5mt. 

%&<7)Xi--v7i'3 v bX'<7)%mH^<9 MKx 
(k) ) izmfin (x.(k) xH (k) ) £$fi£l 

r , *<?>mm\<r)&gm: zzmxi- v 3 -y h 

-Cto&EXMffn (R (k«P) ) <0«BRfc:±|ffig» 
ffi- ( f ) *jWtfc«c#«JiLL'C* iSKWfrflfcJS 
$rf£ (1224>»6BW*8fefc*t»ifct»*ak 

dlz-fhK? hfrmzW>$>ti& zbzm&b-tzmt 
m4 6 3BBpffliT>?i- tmm ttimsm%mm. 
i msm 5 o j ±$nmmm<? h*> <&) ***>i 

±3&mw£*titMizfi?mm%mizt> 
ti&w&*m&<?>xi'-vTi' a -v bx-niMHmmm^ 
9 bMzi,xztnt*mm7>7-+m?iztoz_&mw 

HXi-vTisa y h?0<C**J:3fciEatflr**»H* 

inxm 5 1 3 jjfflus mt. mx 7 y rs/ 3 <y b 

«T. ±lBB*#flK? WWi. ft*J?)X7«y7V3 -y 
h-Cli**I^)fflfflaB^^ Wk&«8Hftt*l!Ui"^ M< 
OffiSrfcJ^i&BWlSK? WWcLTZ#a*-*->y7v3 
•y h*>£>te±iBf8H^:? Wl^ttf^-^yTv^ -y h 

<7)ffi?iJ7 yr7fcf Offl Lfc©-*»»I#ife. 
[UR<JI52] iMS*? WWi. ^t'/rj/g 
•y hTOftffflWttfc^^JJHMjIB*? WHS if 

[1!#J15 3] WWi, ^t^r^a 



;i^#S3t^ffi£:§:wcJS.LTf#6±fE@2^J7yT7^ 
ttJ^a$:i*t-C, *<Dg«€£±fS&ffljIJ§<? WP 
tftffiSEStfT^I.^? WHIrt^. %x+«/7is* 
•y h T<0±E#T > -f t*f fcHjB$*ifc«*&»fc#4 

[ff*^5 4 ] item's? WWi, ttXtvri/a 
•y hTJJE#7y?***WBiB3ftfcffl* fciteUE 

mm<9 YMzm^xmmm^t^^K9 v 

iW)&BtX9MV&\ HcJS. LT» *±BEH 7 y-f7<0 
Ti^a y hT'<0±IB^7yr^S^(cMe$il^fi^S- 

HtoUEaiwifc L-a#fcfi^? h/wtcjiiBie^jr 

[»^3S5 5] ±mx#y-mte, «Xt77y 3 -y 
[»*^5 6 ] ±iex^7-fi<i, S«c7)^7-y7-x 

^gp£Lfc^msrttff^7-y7->-3 ■•/ vx-ffiimm 
<9 bjw%^e>±%z<7)mz£&&it:mxm 

6*i&ik*1*fSi:-r6»*JB5 llB«c7)ffi?ij7>T7 

cits^ 5 7 ] i;?ij7>-x-*-£f yffl L^ft-tSfi^a 
(cfcv^T, zmcnryTi-mi-Kt' (in ^a^L-c 

m»Sfifi^Sr^«tcEpJo-ri.E?iJ7yT7 ( 1 ) fc . 
±!e#7yx^^{c^esfi-c±iEiB?iJ7yTt- 

7ry 3 -y hrtfcs#^^b;^^j«-t4«3#a 

(7) 

±iesfi*s ( 7 ) fr^&jjZix&ii^^ viurxm 
s(xi • • • xn> bmmm(om%<9 h^tpm 

bXWmryT-i-OlMjm ( y ( t ) ) Sr^tS^W 
(8) 

s(xi - • • xn ) *±Ert«tw*a ( 8 > oatt 

ffi ( y ( t ) ) ^fijffl LTJSlLrjiWSrfl^^ b/l 
Kwl- • • wN) JJErt«ft*¥R 

( 8 ) ts^-f imtm*® ( 9 ) b &m 



(8) 
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iffixm 8 ] ±je»i*r ( 7 > mr>Ti- 

(cos(2*fct)) *a»i**»i»*¥« (7 
i ) k. 

RWM VJ&fr (sin(2*fct)) fcjWt4S2 

fmm(7 2) t. 

±ssm im%m (id mimzxmiitLXtewti. 
ftmmstmzm&z-t&mii&immiFfcm (7 

3) k, 

-hie«2«W#S (72) ^fflflSfcfcfcmTftWJSa 
<0«i»«»tt31JI§-fr&*2flS«BiJi^«#a ( 7 

4) k, 

jjb» i , mwmtipvitm (73, 74) vm* 

(cos (2*f ct) > £>W*SllSt*#a (7 

i>k. 

RW-f (sin (2sfct) ) fcj&»lt**S2 
Sl**a(72) k, 

iJBB lStg^a (71) <3ffl:fc*l3i*SS*iXft«l« 

^fflfflwifjtsajis-frfcft 1 aasiiar^R ( 7 

3) fc, 

±E»23Rw*a (72) n&wemitixmm 

W«8HR«tt*aBIS*&IB2«jBiji^tt*R ( 7 

4) k. 

JJB» 1 fiWUPKfS (73) X'&HZixti&m 
<0:r«M Xln-Phase) |fi#££flM&2ft9 fc 

(75) k, 

±IE® 2ffi®«3iiF$¥a (74) ■Cffl*S*ufc#fl» 
y(Quadreture) Jfi^^S^M<i# 
te^«S*lT^*f-vra-Hi:«WS**»2«W^ 
R (76) k, 

±iemifflra¥R (75) OfcK^i:±iem2fflM#g 

(76) <DtH^&-nm^B. (78) SrTyr^? 
r k fc:** JMIS tf* ; b ZftWlb -f l» mt« 5 7 IBS 

[fiM6 o ] ±ewi¥« ( 7 ) sgr^rt 
*f ( 1 1 ) izmsztitim^z ^fs^m^ztmsm 
+t>*wniaam& < 7 9 > t , 
±E4»BwiiaK«*ia (79) *>^aj*sns««s 
»sfifcfi^*a»t*a«¥a (sot. 

-tEfllfll* a (80) T*aj;fiSix>t&fl-f <93iM > 

(cos) «»a^-( y ( s i n ) mi&ttmz 



R (78) fcT^f^rkfc^MIS-frfcik* 
8®kt Slti£JS5 7ia»<0E?i)7y-f^S:fi]ffl Ltti 

[fi*JS6 1 ] ±igs(i^a ( 7 ) ti. ssryr^ 
( 1 1 ) cisss titzmt *is\mmtizi$.wffi 
•ti'tmmam&fik < 7 9 > k , 
jtfe+iaffltkRw^a (79) *»^>aj*s*i4fiwi 
»s*ifcfl»s:Miw-*a**s ( 8 0 ) k . 

±BSP^a (80) TiiiJlZtlti&m^nziH v 
(cos) jR^«t#H«*Hc»S*t-C^*f-yr 
3-H (q I j (t) ) bW&*h%\mfflk (7 
5) k. 

±isfsis^a (so T-ai^ft^&ft^-tM v ( s 

i n) m*%®%i&miz£miitlX^h1->yTa- 
FUQj (t) ) kfflW$-ttl»^2ffiM#a (76) 
k, 

±iemis.^2fflra#a (75. 76) ota^i^^-r 

flng#a (78) iryr-hmTZbtzZimZltt: 

zb*mib-thmmm5 7iffl<?mmy?i'zmm 

im$m 6 2 ] fi^«H#a ( 9 ) a, * 7v 
3 -y hrk fc±e«^« ( 7 ) a»4>atfj3fi* jjhi 
( x_( t ) ) bmmm.*® ( s > 

^ffi^ffl (y (t ) ) iSS<0Xt77y 3 vhT'<?>m 
W^M* (w) ^A^ft^H^:? Wl^fWLT 

stow-sKs*? vi^mn < 9 1 > t . 

±IBf£iK? hyl^fig^a (91) *>£>t£il^? 

^LTtti^-r§^5-^#a (92) k. 

•tothiURim*? h)ix* C9 3 > t. 
nm^i mkjl ( t ) ) . itBW^^ h/u 
(jl) . rt»n-«*a ( 8 ) wai^ffi ( y ) „ mm 

m&VAi-vTi/n 7 hTOflJIK? h/Wffl (w) 
«X-))Ztl&Xl'v7i's -y h CTk^aiSf Oft*«»T 
HtfJ"*-*3ll6W»*J*#« ( 9 4 ) k . 

h;PMfr*a (95) t*trik ^Wttkf 

[n*«6 3 ] ±.mm^? h;i^€^a on 
ii» JdErt«tt**a (8) *»6offi*s:H4aj*i[ 

( y ( t ) ) S **»tt*fe»OJia*« i( 9 1 
1) k, 

±e«^s ( 7 ) t>hm^tihm^^ viw&g 
mzissftmmm (8) *>/ooa^s*i!>aj:wi 
(y ( t ) ) <o«s^a**>tt&fe*^jR^ai»#a 

(912)k, 

±iEss&*a (9ii) tio-c*»tt^*ifcaj*«*5M 



(9) 
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13) k, 

±S&m*9 h/K*>«Wfc«£SftfcJia*K ( 9 1 

3 ) <nmw%&-h®z'mm^<9 Yiw&mxtm 
ssfifcs»#a (912) *>#aaj«*iK 
*¥R (9i4) ^-gftri k *mit -thmme 2ie 

[M«Ja6 4 ] JJEaifi¥!|ffej£#« ( 9 4 ) 14. ± 

Ewnt*** h)v (2l( t ) ) n&gmm&ikL 

X±3ZmF%fo<? h)U (u_) «9££f!l£k'k&*(=a> 

nhtitbvmnfmm < 9 1 4 ) t . 

±IE^E*S (914) ff)taiiiK\^&tt:ihff)im 
#R ( 9 4 6 ) k . JifaitStt-r&K? hfl' ( w.) 
**if<0ie*f«»tt*«»*«:«)<0^»<03IIJ|[^S (9 
42) k. 

±iest*#R (942) <^mis\^&tt:M)im 

#R<94 5) k, 
R (943) k. 

±f23l»:#R&k' (943) OHiA&SV^lJM-fctfXO 
Jn*¥R<944) k, 

±mm*m (946) <oaj**)Ws 

(949) k. 

mmmm < 8 > oaj^ffi < y < t > > k .tiara 

g#R (946) <0ffifl£*4tSfctf><0**¥« ( 9 4 

7) k, 

issnmrnzm ( 8 > coa^ffi ( y < t ) > icowc 
mmnt:%»>zt*#>n§m?& < 9 4 8 ) t , 

JJ»»#R(9 44. 94 5)'Xtf»*¥« (94 
7, 948.949) <0ffia«^* atSS*lfc»Bffl 
ffftlf #R ( 9 5 0 ) ££tf£k£*tffik-f «HM»i6 

[flM6 5 ] fl#<? h^kitIfcfr|S|<? 

»u:is* amm (946) tarn £Aku ue 
AkE«ryr^«)ai*«*wtfcis» <***r (9 

47) £BkU ±f£Atf>g?|i (StJT^R (94 
9) HI*) SrCk LT, Wt^h^kjtSW^^h 
^*rt*tJfelt* (flDg^R (944) Jl}^) £Dk L 
T. jMfcfim? WWk«li#*>rt« (Jolt^R (9 
45) ) * E fc SK _hie®*&frjf#tf-*^S ( 9 5 
0 ) Ttt. T&HzX-jXXSSm < p ) .Ik 

[»6] 

-g-</g'^fh 

p 2F 

(fflU F=C • Re [D] -B • Re [E] , 
G = C-y2 (t ) E, 
H = Re [B] -y2 (t) -Re [D] , 



«&U Re [ • ] imm. " ■ n (real 
par t ) ZWlfcth. ) 

inm 6 6 ] ±.mm*? vivmm (95) 

IHtejWt*fcfctf)£lw>j|«*R ( 9 5 ) k , 
#R ( 9 5 1 ) Ofll**tia-rfeA^»«)lnJI¥R 

(952) **ttz k s-^ak-r sn*^ 2iE$<« 

[M$g 6 7 ] ±EIHR<OjnK#R (952) co%& 
3Mr^T^3R^fcitlSS*ifcJll»#S ( 9 5 
2) {U*eoNgJS«flSt^a{fctt**3R<0Ha[#R 

(953) £M^k£#ak^S»:£«6 6fEiMe 

[|*««6 8 ] ( 9 2 ) (4, 

<7)Si3l#R ( 9 2 1 ) k , 

ifSSIJPfR&k* (921) cO&JjZILUtZ&tt:#><n 
SoW^R (922) ; felfi^X^ -y 7y 3 'yh TOU E 
flPg^R (922) <7)|±i^{C. 3^Sc7)X-7- y ryg.yh 

-t-«_tia&D3r#R (922) miizmmn*® ( 9 

23) k. 

±IEBfc«#R (923) *>flMJfcftar* ( - ) Matt 
tt^Wk^®. (924) *-£ttZ k £#&k -TSfS^ 

inm 6 9 ] mmmz® ( 9 > {4 , 

(96) k, 

jjsae«BWf«fi4¥R (96) Tffl*^*a«<ox 

3&*-6fc«>«**®tfi^*¥R ( 9 7 ) k , 

^t77y 3 7 hzttz±3i&&mfmmjm 
(96) T-aj^j-t* aefflWfw. iia^ii^ffl^ 
m ( 9 7 ) T-ai^-tsft^iawffl. mmmx^v 

Tisn >y h Ttf)f!tfK? h^Sr^-^A^^nMH^? h 
^*AJ«UTffl*-f 4iU6^^ h^«#R (91) 
k, 

_htemM^^ h;l^«¥R (91) <7)iiiJ)cr>Wkm<? h 
ttfr^rtLTflMrf ft**?— &Jfi#R ( 9 2 ) k . 

( 9 3 ) k , 

jjztmxi-vTisa 7 hrk^js^ims-^Tai^ 
•n»®ji^ii#^)S#R (94) k. 

ft^^- -y 3 -y b r k K±IE3IH*I6I<^ h/P^± 



(10) 
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WYflsWfttm (9 5) Z&tiZtZmik-tlMlS 

imsEttmm (R) ^ir^s^tk*^:? 

<0^#$-)I(C*>{tl»/iJ6c7)^^«»#g (982) 
k. 

#ff£iili!i£ftT^l>S^R&k' (982) <7)&J)Z 

E.\,Az&?smmm<7)ftmit'c?>ton*mt' ( 9 

83) k, 

S£<o*t5£&*lirarfii ( a ) kfijf#<? h/k7)#g#£ 
*»{tl.^J6cD^co^:^S'5rt* ( 9 8 1 ) k . 

±.wkmmz ( 9 8 1 ) ^^oa}^*^±tejp»: 

^RSrk (983) <r>&l)*mzu<tz)t><nm<r>%m 

^s(984) tstsztzumti-zmmnm 
[ii*Ji7n ±teeefflw^«^g(96) 

T\ ttxf- -vTyB-vYZt lzm?Z> g effiWfi^Jfit 

fijfflL-cfc^a^rffi (a) £-£j£-f6*:*<7)±!eft*ii 
wffl^jg^s ( 9 7 ) « s ±iasefflMfr?ij (r) <d# 

co&mmzw&Kiboz&cofm*®. < 9 9 2 ) 
'•mmzw&ztix^&m.*® (992) oaj^sr^ 
s&£ tr itiiji-zmntimm (993) 
®-mzm$tLtz±mmm (993) ^ajTjki* 
sff^ijtf^i? (w_* ) iwaa, 

*thm<7)m.*®.(9 9 4) 
zmzttix-^^mztihimzmm.^® 
(994) <o&i)i£®&LKmm(E<mimxm 

fit (A) ttU^|-rSJl«¥S (99 5) £#tK:k£# 

mt-r hmme 9imm$\ryTi-*%mii-zm 
imm7 2 ] ±.mm ( 9 4 ) a . 

*k ( 2 6 1 ) t , 

mmit'ntm^mt' (262) t , 

±fEJD*#S^^ (262) ^^ffiJjkWf^? h 
(263)k. 

iJBJil»¥R&k' (263) <0ffl:fo ££&£t*naMfR 
&k' (;2 6 5 ) k . 

±iean'«^s^k' (262) n^com^tm^^ 

64) k. 

JbfEStS^R&k' (264) c^ft^ 
( 2 6 6 ) k , jHWfi^? Wk9#S3lk fO^? h 



m(267) k. 

-LiEsur^Kfck* (267) <oaj**^j£*in*¥R 

(268)k. 

<om.m (269) k, 

±IE**¥Rfcir ( 2 6 9 ) k ffirt 

(270) k, 

±feSDiC#S ( 2 6 5 . 2 66. 2 68, 2 7 0 ) (OtH 

(271) t*t*dkt«aki-*a««3a69Ett<«; 

[81*87 3 ] ±iejoa^g (265) (OttJ^S: Ak 
U JfcJBJp**R ( 2 6 6<7>m^»5r ) B k L Uffi&Dg 
^R ( 2 6 8 ) tf>aj73£C k Ls * UT±eHn»¥R 

(270) cOHiTJSrD k-f & k » . JJEjtlKMfMW* 
R (27 1 Hi. ft^t77y 3 -yhrktA^^itS 
-blfiA, B. C, DcOfitSrflJfflLT. TBStfcJ:->Ta 
JSfiJ*# (p ) *»ajt t£fctttftfc-t-tm&R7 215 

[»7] 

-F-VF 2 -jEG. 
p 2E 

(ffiU E=B • Re [C] - D • Re [A] , 
F=B -A- D, 
G = Re [D] -A • Re [C] . 

(fit. Ret-] fitBRft " • " mm (real 
part ) zwrnatb. ) 

imjui 4 ] ±Mim*m&& ( 9 > » r 

(136) ±Eff«tHI3fi«#R (13 6) *»feffi 
^Jtl>±ie>!fW<.? h^kSttm-t-yT^g 7 hT 

mum® (137) k. 

feAt-77y 3 >ybZb£±3iftWmmmfk ( 1 3 

6 ) a^asTj-rstfy-?^? wk ±Eft*E&fi^js 
#a ( 1 3 7 ) frb&jjt&to.mtebmEtozi'v 

vivzii&Lx&ti'thwm*? Yiv^mm ( 1 3 

1 ) k. 

±mm*? YiV&Bfflk (13 1) <r)&-h?>®g^? 

bivzx-histimtfifa^ h)\s<nsmz&W£xtiy 
-m&j8LLx#j)-$-hxt}y-<&m-& d32) 

k. 

±I2^M<^ h;Pk^*7-fil^A^§njiSW(fi3^^ 

h/^^Ltas^t^jisttrifti^ vivumm ( 1 

33) k. 

±i3ffwthJBe»#a (13 6) x'ti-K-th*-*^? 



(11) 
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mm&z&m (134) 

h/wsff^g (135) *£tr£ fc s-^t-rsii 
5 7 ie«joE?ijr y r fcfwi Lfcm#sd^M. 

[«*S7 5 3 ±Idi£H^:? WH^Sc^R (13 1) 

t&><mm.<r>m.3m. ( i 6 o i ) t . 
_Liest»*R (16 0 1) <o*ffi**»fe jjsaiWSrrtK 

( 1 602) **t»£fc£««fc"**IIW8!!7 4E**> 

[ft^JS7 6 ] ±Eff5IHil3fia#S ( 1 3 6 ) -e» 

3i4c7)^-f>yrv3 >y hT*<7)flJ^^ h/l/ (w) £f)Jffl 
LTSASRiffi ( A ) Z£f&t&tilsb£±Mi&ck®1im 

&m^®. ( 1 3 7 > a, ±ie^f>- viw&gmt 

St^t-y/yg -y h hA4atftft0£- 
«fcjW*fcA<3l*aJli**R (15 01)4:. 
-LiSStS^R&i: (15 0 1) <oaj*££gP£LTaJ:*l 

&jde#s (1502) $•£&£ fc zmtt&m 

JS7 5ie»^fyaj7yr^£fflfflLfc©^^iSE. 

7 7 ] ±ffiausw»^jfi#a ( 1 3 4 ) 

JJEfrMttJKfi«¥R (13 6) O-ffia^JJE*-* 
ft£IIfc;W&£^£itc05ii«^g ( 1 7 0 1 ) fc, 

±SB£M$mz (1701) <7)ta^±u&nm^ 

R( 1 705) i. 

iifi-fe'-:^:? JJSMMrfl*? h/w> 

< 1702) k. 

±£JR*#BWr£ (1 7 0 2) ^atfJfc^SJWWf 
S ( 1 706) £. 

03) fc. 

issm^ma (1 7 0 3) ^aja££»£?jii*# 

tit ( 1707) t. 

JfcJBMI*l*l*? h;l*>«*fc**>**£afca>»t* 

£&OSt3t#R(1704) fc. 

JJSStg^Rftfc' (17 04) «>a0j*£suw-in«¥ 

R ( 1 7 0 8 ) k . 

imm&ffick' (170 5, 170 6. 17 07, 1 
7 0 8) Offi^^ A* LTauEfW£tf**ftjtJ6ffl» 

m^WL (1709) sr^tf c k tmLts-hmm 



Ht#H7 8 ] ±ISinm¥R (1 7 0 5) coti}*^ A 
i: U ±ffiflnlMf# (17 0 6) cOtB^jSrB t L. ±JE 
iD»#R ( 1 7 0 7) ?>ai2)£ C fc L. LTJJEfln* 
m ( 1 7 0 8 ) <0JfJ7j£ D i: tl k * . JJBtl&Htt 
tttl*a ( 1 7 0 9 ) li. >y r$/ g h rt f~A 
7J$itl)±iaA. B. C. DOttfcfflJHUT, TiesCK 
J: ->TjttCT» ( p ) Sr^ajtS £ t Sttftfc -fl.it* 
S7 7ieSioge5iJr yr->-*fiJffl Lfcfi#£ft3£S. 

[»8] 

-F-VF 2 -4EG 
p 2E 

(fflU E = B • Re [C] -D • Re [A] , 

F = B - • AD, 

G = Re [A] -A • Re [C] , 

uii«*Bttrtrc. Re [ • ] \mm. u ■ " <o$m 

tn&Tyri-m? (12) tc)i^w(c-o^oti«§ 
a&ssfj^^ h;Kwi • • • wn) <D&mmm<o 
mtemmwmz*thm<mmm? (22) 

[W#J18 0 ] 1SSXS3HFF (22) £#*jEJIfl;$ 

*utRS«*K^ hii-mm-t&KMz, *xt»7 

i^3 ? h£*i:tefMK? h/PO— #i<7)gS (wl ) fc 

iif^ss (wn) <o*#s*jt^r*s***/h$v« 
**mxm9&F?k. 

tMu^x&jrr&tm^m $ fcfcstr c t * #® 

( 1 ) Srf ijffl UT«W«^*3Hlf * (2802)^1 
SP&fc, 

«#»1*S ( 9 ) T'tt«3{iffl<^ WKw(0))i 
R3e(280 6)-t4»2a»i:, 
«it-F*»feffiW»ffi**±iE«««»<^ (w 

( k ) ) izm^xm^xi-yy^B -y h-cosd 

fll^fc:«W>T (2812). jSfit-H'flrfeJJBJairS 

tut*amw<? wm w ( k ) ) «fi«^i5t*±ie 
lejiiryr^ ( i ) ^ryTi-m=FX'mmm^m 
w&Zitxmm-i < 2 8 1 0 ) m3mk , 

JMt*«««S*l*^* 3 *><7)MBr$r$lt2 LT (28 
14). S$|A^ y7 0 ^3 y FT'^{th.tf. ^X+-y 
3 <y h SrlftSLT (2816). JJEEWT ^ft 
( 1 ) *«fflLT«^*5J®t6 (2818) S4J3B 
t. 

B^I(CifiaS*lfc g efflM^JR ( k ) OSAEIWil 
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(w (k) ) ZWRth (283 0) S&5Slig 

b. 

<i-f-^^fi^jiff-fi>±iem3Si©tcti:'^T» 
m-sts z t mwittmmyr-tzmm L£fi# 

* ( 1 ) *fWLT*U»HI#*gti1-S ( 2 8 0 2 ) 35 
lSP&fc. 

fi-f«a*H ( 9 ) mm w ( o > ) $• 

SJg (2806) -f**28Pffc. 
( k ) ) fcrtStS-frT8ft<0*'*- ^ri/ 3 y r-rcoSft 

ft#(ciw>-c (2812), am*- Y%k±sxm% 
titzmmm^-7 hkw <k) ) nmmsHixiti 
mry f-i- < i ) n&Tyri-mTX'mmm^zm 
w&Zitxmmtz (28io) m3mt . 

a«WlltRSfi*^**»ifd a*>*DlBf£«tf8LT ( 2 8 
14), ft&X-J-yTVa -y r-TfcWltf, dWX-fv 
T~>3 v r-£l£j£LT (2816). ±imm>"ri- 

( i ) *flmLxm^£%m-?& < 2 8 1 8) mm 

BrSoSaEKHI (f ) KTie^fe:«fc->T, SBHIWt 
HiJOlti (2828) »5gtf»i:, R (k) =f • 
R(k-l)+x(k)xH(k) (fflU fti&aiH 

±iBaefflWff?i]R ( k ) (DSdzmmizm-rm^ 

nwcaaw-* koizmftm*? viv (w 
( k ) ) nsmti (2830) m6mt . 

JMfSfifcfflflK^WKw (k) ) **,->T3A>WI 
/y a >y h * TRaaMfC* 7«Hfc* 

go 

imms 3 1 ±tem i mmm. %m*m < 7 > 

ffiSWWStf* (2804) gpgt. 

±ii»4gwjttTtt, nm^nmm < 5 > T»a<o 

(2820) BW**tt£ k 
8 2K^ie?ijT>x^^fiJffl Ucfl^&flUfi. 



"CJJBSflt- Ffcl§l t t'-Ay^-y K&aj-T WJ 

ifta®ftafi# tclraiT JJESfit - f t pi t 
[0001 ] 

imcomi-zmmi *mii$mmmwiizm% 
^ixhm\7yT-ti l zmbtz%>nx\ mz&mmiry 

Lxmmshmzfo±% itxmfmMzmuz-t&m^m 
%wm£.v-H'mzmtz>hcr>x'bh. 

[0002] 

hmamm^m^ mm) b=F»m%tmz&& 
zff)Xd^»m^zxhmmm^mmmm 

m\,zmun&\,zi>^-»m^m#&^b. =?®mv> 
■km,Jitf*$ <%~>xmmm&wmi*i> x o iz% 

1 0 0 0 3 ] %~>X s Ltimmj£*$m?Z>t:irx?> 

-mtix. $&kMifflf<>Mmry?i-$*mixT 
m*mm*m* o b-rm^n^K^x^z^ 
xzztix ^izifi. ^ttxmmtvt:±mv)MHi. 

SWffi^Si (Eigen Decompositio 
n : mmz" ED" fcUo ) *ffiSrffi«li: Uct 

x. mmmftmizfkmzmmzixtcfr^tz. z<ns.o 
%mmMtw#mcm$mimfti& nx\*i. 
[ooo4] 

ClD M. Kaveh and A. J. Barabell, "The Statistical 
Performance of the MUSIC and Minimun-Norm Algorit 
hms for Resolving Plane Waves in Noise," IEEE Tra 
ns., Acoust. , speech and signal process., vol. ASS 
P-34. pp. 331-341, April 1986. 
[23 T. Denidni and G. Y. Delesle , "A Nonlinear A 
Igorithrm for output PowerMaxiiization of an Indoo 
r Adaptive Phased Array, " IEEE Electronmagnetic 
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Compatibility, vol. 37, no. 2, pp. 201-209, May, 1 
995. 

E^JTyf-f (active phased arra 
y antenna) «*tt'\aWBfc8Vvttt. E?J 

«***>TjMt* £ k lz£ *) ,t fcti. ■ *<?>1g*fiJ*HI 
[0005] tf*»fe..E5!7y^Sr»IW4<0Ji. E 

[0006] 

D }f&£gSo>lfi8iWifcjiffl t J: 3 1 tft b * . 
t^tf/Umifcftj&iMJ: 0 (>&i OK^ofWtf 
RRSJiftJBJrfciMffti BP*>, dix(ir 

lldV XA (algorithm) <nfflm.<7)&mX'1b 

[0007] * niiz. wiimmmmxQit'r&m&z 

^£ <7>fifflaSffi 31 fcli#T y^rtKFfcaWt 4>it ft ^ 
* { ¥^±^I«Et'5rft^-e$) ft . 

[ o o o 8 1 * 3 lt . zmmmmmx'te, mm 
mrpsmm. t ftam^xstn % m^mmz 

cOJISW&t'-Ay^-y ( JWI#;frfofcMJbtofi| 
V) S:^J:0t.ffi#t^feiiftl^W^r«ra««Oll^ 
[ 0 0 0 9 ] ft^t, *SWB<4±E<0J: 3 Cft^ffiO 

t\ flMtsfefctiitiis* *> o r ivcmtcs l < a 

/jNOfiJflSr tot'-AA-^-y ) £ iofi3I?)E?i|7 y 
r7k *ti*B8W-ft*i6*llflW-ft c k fc*<oitt# 
fcft. 



[ o o i o ] *?6Bfl(iffi5!iry-f 7TBr2ofi# 
•ftf ft t'-AA'^-y * fcoi: 3 K^ftfcfcOflMHSI 

ft; tiztnmmi. 

[ 0 0 1 1 ] tit. **«i±IW>J: 3 fcftfctttlWfll 

zmz®toZitxm<om%££ &=?m^aiwm 
mizm-z-tx'm®*zm±z-$, mm&xkz* 
mizm^xmrnshMim-t^. Ewry-f-t* 

*^t««-rftik&-e-<oBWk L-a^ft. 

[00 12] 

#fcft*(crft«fcfflaB<? WMI£±ie£*f&kK 

sjssfiftfi^fcjn* t . mm*- F-eii±E»i*- 

Ht*i £>*iftfiffla®<? h/HIkR ttMaa®^ 
WH» JJ&a-ry-r-*-*?* k**>aHI*awcJii£ 
T±f5§fl*- H tm tt'-AA-^-yciSaj-fft «fc o 

[0013] *#5ittJJE-#gOBW*iiJfc*ftfc» 

fcWt. 0fSc7)ISPi^E?lJ$tlft^^<OTyf7^^ 

s^ffl^jpi. ft xoizLx. ±M&*T>mm&m 
zivtm^frbXtotzsmmmmmjimizm 

hjumizikfetmm yT-i-mmzm-t i . 

[00 143 #&>flli±ie-#!<3Itt£aj£-f ftrttf) 
c, fi^-coSfico^tfoie^jTyf-t-SriSlt-tft^t 

JJB»Ty ^-^ilHHcBBBSnfcfll^*»fe*»fc @ Bffi 
Kff^^ft^HWfili^JtJfftil*^^ hfrcomzlSl 

Tyri-m^zm* tih&vnmntzfrmm^? 

h/^«W)Tgfifi#*4jjWft J: 3 t-tftE?«]Tyx 
7|g|f^a£ffitt-rft„ 

[0015] *^i±fS-SBOB«Sra^-rft^«6 

(c. fi^iMfio^a6^E?ijryx72riSH-rft^ic 

ft «t 3 fc LT, JJBf iJtK^ HyK0tttt3«tfll*&»fe* 

«>fciaaiWT?doik*iiw*fc:*f»ttffl*^^ 
fcifcetft E^Jr yxrMgH-^rffiSrStt-r ft . 

[0016] *»»4JJBZ#B^Btt*ajfi1-ftfc«> 

T . *<ott<o#ifli^l|«*fc*/Mfc LT t'-AA7 - y 
£ toj: 3 t-rft^^^«S*j£fcfc^T . W&Z 

\tmryr-i-%?izti\iz.&m$:oizLx , mm 
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( o ) ) zisiMtzts lmt. mm** YMzm 
tamm&Lx. m$k*i-v7i/3 'yh%t>mix. 

«9Tia«BWfW*3WfUT, JEfrSfifcSBWIWT 
flOfcfcffltf* ( A m a x ) fc«JWS G&fr*? h /U0 

mmiz&miii * o tzmmm<? h^umti 

[0017] *ffllli±M£Z9B0>Bmm&tlt&> 

X d &BtBffifr<*9 WKw(O) ) £RS&F*8 1 g 

tfft&X-y- 7 7y 3 7h *> k' a #H?)MBf * 5112 LT . & 
»Xt»75^s ■/ h*6H7LT, S&x7-y7*i><3 -y 
bTfcWU*, ^t77y 3 v h^Kjetfctt, A 

efflra^JtfOftTXllWtt ( A ma x ) (Cffl(W4ffl:&* 

&Bk , JJeBWSfifcfM**? WWca^wcfc^ 
iMSfl^iil. J: ? fc-T £35 2 gpgtcjltf LT „ mzi- 
7^3 -y h*T , «»5K±i»2aif*3gffll* t Ra 

[0018]**:, ±KH#B^)BW*jl)W*fc«> 

k, ±iaffi?'JTyT^*^fi^SrA7JSa±ia#T>T 
4 IHRtf>ffi«affi*** Ml LfctSffiSSSk . jjm 

ttmm&t:mix&*mmzimMmztitcL&«<r)m 
h mmm^tm^ t . swot** 77y 3 7h mug 

flM^MNKQtftMl k ±iEK?"J7 y Ti-X^h tltz 

h)ummtxmw%mmmmt:±.iimM 
mmzimtm^wm £ $tjmw%m%mi&m 



[0019] ±E=*a<oiw*aaat6fcftt, k?ij 

#£fi#*a«^jaa> ±Mmmr y-f *o#r > r** 
Tmamz-^^mztimmmm^? 

[0020] ±e=#I«B«t jt*t*fcftfc. 

mzmmizto^x . isssmry^mmixwii 

b. %mmm7yr-i-co&7y"ri-mWzm%.Z1xK 

m^? hMit'ommmztiax.xmzgmix. 

^7yTi-m^-cmmm^msmm^xmmt&m 
2mt, Mm&7mx'±Mffi2mm^Kmmfz 

m%mzm.mtmti^? vMzw^ttxonzmm 

[002 1 ] JJe=*BcoiW*iitfW-4fc*>fc, Efll 

i-m^mm ixsxzicomt mmizmm nx&7 >• 
®m>. mm^t'com^m^^nmi^xmx 

i--y7is 3 <y hrk (C«**? h^^ftt*5MWf 
h;i/0#SS^±iartath»:gB^jli7Jffli&fiJfflt 

xmixmmm®*? hMt*i&>ii»* ±um 

[0022] ±E=*!<0BWfcJtlft**fc*>fc, ffi?iJ 

^ sr m*mmm*t> wm 7 ^o#r y r at 

[0023] JJE=#B«>BW£iijaM-6fc*>fc:. 

fr«tt*» 1 SBk , mm^x-mm^? b^ 
m%.-tzm2mb. %m-b'%t>wm%}aj)i±. 
nmmm^? wMw(k) ) {ci*ias-<tTS^x 

•t> y 7-^3 -y hT'^fifi^^tfJT. aiit-K^fe 
JJaaPfS#ut±iB«3lSMflK^ WHw ( k ) ) <7)ffi 
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ill>^£T'J>£*>£iligLT. ©&X7-y7^3 «/ bt' 

jgm$^eeffiWRfm (k) ogckmsmtm-t 
(w (k) ) zmmim5mt. mmztitzm%< 

7h;Kw (k) ) fcioTS^Kfi^cD&gflfcjt&ff 
^±IS^3SPiftt,i:'^-C, ftftX7-y7*^3 -y h£ 

[0024] ±IEH#B<9BW£ii)£-f ZfzMz. 

fcgfrrsssisiigfc. ft^aasTinBHaffl^? hyp 

(w (0) ) *R5£***2KPIN:, *«*-K*4>tt 

(k) ) <7>mfii.MlZ±.mfflT>T i-0)Z7>Tl- 

i^a >y bT'&Wltf&^X^-yTVs v hfcRSWJ: 
IESWT>^"J-*«fflUTfll^t3eflrt«Jll4BWi:, 
JJr£*>SSWHI ( f ) fcTE*(£J:->T. BEfflWff 

R(k)=f-R(k-l)+2i(k)xH<k) 
(fit, fJ4SfflEH t tLT0i:l<0ia<0»Cft6. ) 

<? bMzm&ti x o t,zwm%<9 hiu (w 

(k) ) Hmtin6fSMb, JSRSfifcfWK? h 
/I- (w (k) ) *fcoT§6fc«5*SSWi£*fW-S 
±IE»3a»ICt ifr>T. &&Zi-yTisB >vh£X'& 

[0025] ±E=*B<0BW jritlfi-f *^ft(c. »f« 

<?mm t mmtz&m $ *u> £&or VTi-m?* b^ 
ffiLtcmw7>Ti-zmmix*<7)miiij}m'<D%m 

vxiMi&mttbizmm 

( ffl L , w * mtt wm WttRftttT* * . ) ±125^82 

[0033] mryTi-zmthMi.. m&inx 



%b'mm$;mm^ (cjniTjjewi*- h t n-^t- 

[0026] £tz. ±IE=#@e>B«£itifct4fc*> 

hjmzmxis&zmttbizm&zti&m 

mzmm i f L 7y^i-%b<mmmm^iztoz.x±. 
fegftt- Htm th*-^^-yfcaai-t«SB** 

[0027] 

[$HH4«Mfctf>#»] JUT. a&ft3*ifcHBi*#aBL 

[0028] *fKHttaa*i*a«w*f-^'c^->' 
&m&t&WMTyTi-mmb. znzmmix^ 
frxxm^mmzm ^-rt^mm&mm±^^x . 
mm®m£fflNi2-£z> rngmmmwirmzmm lx v * 

6, 4^fci4JdBEfl7V7^fcBiHIi:5 
ft*. 

[0029] <fOEJIT>'-5^iBh>*»flfc: i&ft 
[ 0 0 3 0 ] m 1 Hti*«PJfc J: SftaiBHTyT^o 

%m*- vx'nmmbttmzm&mzwimztiibn® 
imxhh. 

[oo3i3 *mmtm mm) mns 1 < t ) , 

S 2 ( t ) , SM ( t ) WlftBWrvf'^tcAW 
m (t ) iim&BTyT-nztmZtirzti^X'. wmli 

hA'T. y (t) ittfSSmry^i-m^ntiit, 

nx-hh. 

[0032] zzx\ iMflsmrymuay ( t > 

[&9J 

•[^(Oe^-^ + nJO] 

m&zix&mmzfrVkixhKzm%ffl®z$it>x&fe 
t&bi)\ z-icDTyTi-mTizmmztiim^zmn 
ztiiK*immnm*$#>xi*fci-tkfr. tan 
zimmiztttoztiiKz mmm&*#>xw%t 
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coo34] * lx , *mx'mmr>Ti-zmtz> 

9 h/Uw<9|*]fl| (Euclideaninne pro 

duct) ^aMnrvT^^^n^nmvm 
[o o 3 5 ] tzbx-. iimmm^? wuwco-r^ 

T^g* (e I erne nt ) <T)±$ $ £ 1 fclBHW 3> 
k #T yr^-ftCl^aS ftfcfc JJE**f 

Mryf^tl»H-*tf5tt % WMT>*r±m$i.LXu 

[0036] k * . i# B7>ri-m?lznm?& 

immmz tit-fit. rmmm 2 * fg-e* 
i m^tzmttt'vmmwmzimLxi>mimkm 

[ 0 0 3 7 ] BmLtiT>r"tX : mn9m* A c/2 

(fit, Ac liA^fi^-o* + 'J ria^isco^ft ) ess 

-Tk^TSS. 
[0038] 
[ftl 0] 

x m (t) = k |;s k (t)e j(m - 1)5r8in ^+n m (t) 

fflU 0kfik#S<9fi#<7)A&tfrt'Sk <t)tt«I 
- «?k#Btf>2Ham#-CA*. ftl OTWmli, & 
W-^l§flS»7yft^Jm= 1 

ge*fc»4SSSS'f<OfiHB<0**3lifc:in = 2. 
3, NICW»*OttMi* 4 
[0039] ±E* 1 0T\ MffltfHWflHHH vfft* 
3*«fl»? (*«WCIi. flglLh-#Bfi#Sl 

< t > * k lt, m^<7)A%m -ei" 

tnm (t) kV^LifcmfitJBflrriSBRT**. 
[0040J ±HR10J4%9BH(Ac/2) 

ttx-hh. 

[004 1] hhTV*r1r ( mfB<0Tyft) bW$ 
Tyrf-tViSmZdmbthb. zoTyrimWft 

[ftl 1] 



2*^- sin*, 

\i b'commvx'Z i(§u Ac * » tju 

J: 5 

[0042] 
tftl 2 ] 



x m (t) = 




+ n ra (t) 



»i«SBHBi*^aaE^)» ( + ) K-tS/cWC W3t- 

[0043] zn* 3 %mm7yf-rt&?z%mtz> 
b. fussuzmiTyf-i-zmi-t&iziiux , ±ieam 
7yTi-m?izimztiz>m^izte^i> owmmx. 

X (Mk£tot%^ZbZBmt&) > **>fc*>7VT- 
r«»i[<o2*ffircwofciwi)i«) ^JnxT^§t< 
[ 0 0 4 4 ] «> u ±feEydTyr^Nffl<orvT^ 

- b y - 1 ^ (H&mzmssrt&tfmx'f) 

£<?h;P£jgm-by-l'<.?h/l/' k^3) 
Sia^O. JmV>Xl-y7i>-3 y\-X'ir<X(?)£d 
£&3Mmfm&MZtil (ftl3#B&> . 
[0045] ZZX' "Xi-vTi/avh" kV*d*>*. 

mTyT-nzm^tLim^mmixmi^mn^ 
1 1 & k , *^-cii«x^ ; y r g y h r k l=«f t < 

muz. 

[0046] 
[»133 

fi»(J)«}$Jt(t+ lTs)^(t + ITs) 

fit, ±IER1 3T-fiT*8 (doub l e unde 
rline) #— TtR ( u n d e r l in 

e ) lt<? h/^#^r^Uct<r)'P, li^-t-yT^a 
y hOffiMX'. ±8£?{iA 5yty(Herrnitia 
n ) W#<7)S* J fflON - b y - 1 ft^^ h 

tUx (t) J4iJE»l O.WKIBSnfcA*fi#. xm 
(t) . m=l s 2. NtC, <X<0«t3tfS)S$n 
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[0047] 
[&143 

jt(t) = [x 1 (t)x 8 (t)».x B (t)] T 
«1U ±^TtiffS (transpose 
"Cfc*. ) 

L*> U , JJSR 1 3 (iMflOft* tftitntMft mb h 



[0 048] ^t, ■OTfcfcfcMM-fitWrtti. 
[0049] 

mi 5] 



Ex ( J+l ) =f - fix (J) +i( <J + 1) Ts) * H ( (J+l) Ts) 

Wl] 

<fiU Rx (J+l) iRx U)t±g-*J+i«Bfc J#B<50X:r»/T>' 



nzmmmmx-imi 1 3 i o j±±is» i 5 * 
[0050] >v3.-?-mmgMm%. 
-k.&imrtrte&o. 8-o. 9 9cr>immz-tit 

[0051 ] KffiflTJ'T^RfHC'WT* 

[0052] ±K«t 1 3*fcttR 1 5KJ: ^Ti&6 *>ft 
* iE«WffW«HmMr** 3JRCII3I LT*4 b . 
AiaA2a-aAN»jt^fc:!fir*. ±tefi*oil^ffl 

[ o o 5 3 ] «ot. ±s&&*mmx i tw&r *i 

aftS^utBt^^ e_l t-th b , e_l {±#OJ: 
■3 (Cfi-f-gil^fg (signal subspace)t 
ft&thZbtfbfr^t:. 

[0054] 

[ftl6] 



?h)UblX. 
[ftl 7] 



a(*i)-[le 



j^BinSiInd i(N- Dninta 



[ 0 0 5 5 ] a*ft.*fl»WW*>**)fll*>tt 
[*18] 

IS,(t)|>|Si(t)| for i*l 

^7 b^e l *i<J:<7>J: o izftmtZtiZ . 
[0056] 



[»19]- 

#l*K?r-/Wa (£1) blibA,mtlTMz%l. 
[0057] tSot . WS^^l^l^FfrflW** 
tf) l/'W J: 9 -HHc* * ^ i: n 3 tktt-ZU s #7yft 

[00583 t£&t>. *mx'temTyTi-comm - 

[0059] 

[85:20] 

zzx\ YiitimzbvtMmmyTi- 

[0060] fc>/S>. £«0J; 3 ^r^rffiT-SjScOfirffia® 
^fbfr&Xtb&ZbifZ-o^X. m^XfrhZbiz-t 

[0061] mjreR^ itzx 3 iz. wLm^witH- 
®m<7)%«comj)]:<)i : > i &^m^mmx'te. 
[zm$m*Bm-hwm%v-j±n?->z toie 
^ryx+ii, jjatfcffltttA uznm-thwmz 
ixtzm^vii^iizvizyifcthti^. mmz$ 

[00623 U»U aSWIWfWt««)6<0«.JJB» 
tt^irCkTtt^v^. IRW£K£!tL<'*-**>iiSltil 

Ltzm?i\iz%b£xm<7 v iK&x'b 

[00633 ftoT . ^.WKX'MTyTl^^zMth 

^tmmmyiZRnnmmnMk (cgm : c © 

njugate gradient method)?: 
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[00 64] £1\ ^J:oti-|»fflffljl5S^h^w 
it. <*<0<fc 0 £5tfmt:imZ®lX&Zl- -y 7*^ s y 
hrttCttW^^-yrvg -y h-CSfefc^ WWHE 

[0065] 
[»2 1] 

ac(k+l)=jtt(k) + p(k)s(k) 

4 >"f fWftime index) T£> 0 , P 
(k) tv_(k) li^kf@Xt77/3 ■yh-C'tfO® 
mm (adapt i ve g a i n ) fcatHtfrifiJ^? 

(searchdirection vecto 
r ) X\ ±H&2 1 tw ( k + 1 ) totoR&Zb 

[0 0 66] JJEft21*>4>, m^Xt-yy^B 

x-xfri. o b+hmsmnmx'x. < k > *>#mtep 

(k) HifJBWf *j6»fe»6ixfcCi:**fc*»*. 

[ 0 0 6 7 ] U> t , ZOi. o %mx*M*$#>£ o t 

[ 0 0 6 8 ] -#B , ^cOfiM^? M^w < 0 ) 

ii£(k) E x (k)ia(k) 



•y r-TkV)i P (CttJg't * ? 

*mx itmsmx-vfRvL ( o ) 

tut®*}* (0) ap^. 
[»22] 



fiu x.i (o) ttawryT^sjt^tBSBsnfcsai 
u\ ft-^^ h;wx ( o ) cD~mco%mx'h 

[0069] ±ta$2 2(OX o iZ-fhMMi.. iEffiK 
ff^7y^*f-fBXt77i/ 3 -y r-TtilT\ 

[0070] ^mmrnxm^timm. tm^m 
m2»t>mx. zzxmwztimmziWimj) 
mmiEixteAi-vr^B vh^btzm&mtmt 
im<9 \>*t*iMzik. ±3m2imzwfiixm 

[007 1 3 'm&*tt*mr9-titto\ii, o 

{CU— D — fS (Rayleighquotient)C 
[»23] 



^(k)^(k) 



with a constraint I ja(k) | z = 1 



#je«fc*S l < K$3*i* J: p tc, St 2 3 
^IFfii®^<0^hfili:©*ffl(^«fi : ?iJ ; Rx (k) we 

[0072] Bfa«)flr^<o*rti(aR*<oiM»t«tt"t* 

hm<?h)Wz&&?&'<>$%<?>X', mwxitm 
R2 3»fiHim»i^^«iut^^iKfiriti^ 

[0073] -E-UT, 3 (CUSS 2 3 *jt£¥!lft 

p ( k ) izmm»ix. *e>mm*o (zero) t-t 

[0074] 
[»24] 

JJE» 2 4 fcSWWS W5* ( k ) iJT<0§& 2 5 ff> 

[0075] 
[»25] 

>= r-p±vp z -iAci 



P(k) = 



fflU 

[$2 6] A=b (k) Re [c (k) -d (k) Re 
[a (k) ] 

B = b (k) - A (k) d (k) , 

C = Re [a ( k ) — A (k)Re [c (k) ] , 

A=wH (k) Rx-(k) w (k ) , 

a ( k ) =wH ( 1 ) Rx (k) v (k) , 

b ( k ) = v H (k) Rx (k) v (k) , 

c (k) =wH (k) v: (k) 

d (k) =.vH (k) v. (k) 

tit. Re [ * ] immm "*" Km.® (real 

part) fcSUfc-f 6 . 

[00763 1M&H2 5XHm ( + ) k ftflrf - (-) 

[00 77 3 ±$atL23fi3-yxY)s4y (const 
r a i n t ) \,Z$dXtz£ 0 (C, &2 60(4fflaffi<^ h 
(k) imx'r-y-TX'imtt.ZtiZ^X'bh. 

[00783 mmfo^r h/u v_ ( k ) te®mmx'y_ 

(0) =A (0) w (0) -Rx (0) w(0)(Ctte 

[00793 
[S2 7J 



(19) 



*HU¥1 0-4 1733 



v_(k + l) =n(k+l) +0 (k) v_(k) 
ffiU W&*?h>W(k+l) (k)li 

[0080] 

[&2 8] r.(k + l)=A(k + l)w(k+l)- 
Rx (k + 1) w (k+1) 
C^C2 9 3 

* W llx(k)H 2 

C0081] -#a. tmuzzTyTi-mf-izmmzti 

Jtfl^-^flJfflLTw ( 0 ) =x. ( 0 ) /x 1 ( 0 ) CfcJ 
KB«OS?2:iSg^S. .T^iS, iStllWfWRx (0) 

= x ( o ) xh (o) fctrmw-*. 

[00 82] Z#g, HUMff^hAoc. (k) *Jk 
1 5fcftXUTiSffiBWfW«rJMfUr, 3&2 5i&2 
6 KaUfiWflt *»T » » 2 7 * 2 9 ?a*#flj 

[0083] mk, »Xf.y7x3 y bOff U*flNK 

[0084] ^Hit^^tcJ: & i: . JS^-f (DUftii. i> % 
[0085] Witf, JJEKfcOfiHflSK'W' Wl** 

»>i(Mzm%®immt±Mffi. 2 5 1 m± 2 9 tsai 

Jfcidfc. ft^-yTi^g >y hrt^O (3N2 + 1 

2N) fc>&, 3yea-*-8JglSia<o*SIL 

<03S3 #15 0 &lli*vmt3BIKl«TJ41Wf - 77 
(digital signal processin 
8 chip) fcWJHLTfcfifflfH^LSttfcV^i: 

[00863 ±ie^«fc 5 (c^ettf « mmzm ixm 
tti&t'-AW-y&t^xoizt&mTm*? h 

izfcmtZtitztiK m 5 fcWifc id «yrs/ 

3 vhztizszmmmwiiiiwftimbK^fr 
[0087] U^X. £fr<offl2zmzfamt-th tz#> 
js&m+omt-nfemizmm-ti . . 

[ 0 0 8 8 ] flU*> . j&l 5 X-miE?com £ 0 fcBJgS 
[0089] &Xi-v7i'3>vhT<7)Xmivm 



mmz^m t mmtz%hv>x\ jssih** o 

[ 0 0 9 0 ] g EfflHttf*IU:<JW> <k 3 fcHMHfcS 

[009 1 ] 
[R30] 

E.(J)*X H (J) 

±IEO«t*2 6te3WW-4kiR2 6TfW*0 (N 
2 ) *K*U:»f$r£A (k).a(k),b(k) 

[0092] 

[JS31] A (k) = | y (kTs) i 2, 
a (k) =y (kTs) xH (kTs) v (k) , 
b (k) = I vH (k) x (kTs) 12 
((EL, y (kTs ) (Jk#iOX^'y7°>-3 7 hT-cO 
EW7>"?*aWJi UTy (kTs) =wH (k) x 
(kTs) IZfmZtlh. ) 
±fewf!c 3 1 r* h J: 3 CSfflEffF* 0 6« 

fmitztix, ttmmm&^i-vTis-i-vYzt 

^..±mas<rmits t{ m^tii><r)X'hh. 
[0093] 3vr*-*-«sK»cofg*, ±mxm 
ituzxmx'&e&mmimM ix^mm^mim 

[0094] (bu*>. iag^w«*i4iB59ryx^aj 

*»Cttl/Nte*l\ ) 

<0^{ii^9 d B*>a#£#4,;h.fc. 
[0095] »««CSaffFt*A^6*»4>JI*«Xi 

flSEWIiTWS^teov^TttS d B«if<0ttl8ftT*R 

hh<r>x-hh. wtfrnmrmx-mAtztittrnx-. 
mryfi-imthiSrk. o (N2)co«ff^ti^ 
a5^<$nr^*iiSco^S:*(S*«70 (liN)CSr 

s. 

[0096] xmx-mziitimim&Biim^ 
■txmm%m®<? (twt. mwm<? i-m 

izmm^mmx- g mmn *mw h ma. y 
*?&mm<mx'\tmmbvtitf. mmv 
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[0097] tot . isZT^mm^mmmz 
ml mzh'v hmmmzauxu. mmmmx 

[0098] 
W2] 



«t Rr • v ( k ) «TA*ii^*>*^. 

±&Z^?mt:%*z, ( k ) =&x (k) a(k) fc£(k) =&x (k) X 

(k) t1**fc. i<0-o«JS«tt«{i*<OJ:a(stBWHl:S#il.. 

SflXOX+vTVg y H?jr_(0> ti_(0) t, Ilimt^i/a -y h*»fett*»J: dfcJSRS 

JL(O) = x_(0) • xH (0) ■ w (0) Hi. 

=2t ( 0 ) • x* ( 0 ) , [0099] 

£(0) =2L(0) • xH (0) • v (0) te&>t>tl [&3 2] 
r (k + 1 ) = Rx (k+1) • w(k+l) 
= [fRx (k+1) +x (k+1) + xH (k + 1) ]w (k+1) 
= fRx(k)w(k + l)+x_(k + l)y* (k+1) 
= f Rx (k) Cw(k) +p (k) v_(k) ] +y* (k+1) ■ x.(k+l 
) 

= f 21 (k) +f p (k) £ (k) +y* (k+1) • x (k + 1 ) 
fflU f!20<f §lcD&aWT'£>3>. [&33] 
[0 100] 

r<k+l)=E«(k+l)-x«(k+0 

■ C t a»(k)+^(k).jt H (k)) x (k+ 1 ) 

» f a»0O C:£(k+i)+£<k)£(k)] +it<k) • x H (k) • x(k+l) 

- f a«(k)£(k+l)+ 1 • iS(k)fl x <k)Ji(k)+x(k) • jt H (k) • xik+l) 



mH^^h^ZL(k+l ) **JEt<^^/S^», 
[»34] 

-R(k)^<k+1)*0 

fc>&, ±I2&3 2{*&OJ:3(;:>fi&3i'U>, 
[0101] 
[&35] 

*f • w -i(k)+i(k) ■ xl!(k) -x(k+i) 

j<k + l)= £,(k + l)js:(k+l) 

= f -^(k) + fp(k) -.£(k) + y*(k +1)^+1) 



fflU f(i0<f £ lO^BPfT*!.. 
[0102] fto? . £#^*^A<0&$!BJK<D*$#£ 

[0103] 
[^C3 6] 



[&37] 

Jtk + 1) - R x (k+ l)sdk + 1) *f • /S(k) 

•Kk)+*(k) -* H -y:(k+l) 

JdER 3 6 1 3 7 fc J: & b . «MW««S*lfc**«) 
^Ofh»S(S*«70 ( 1 5N ) £*UiRlt 
0 (UN) &<0tit'^i>fc. #4- 

*ttjrt4*is) nm&tmo 0N2+12N) so 



[0104] %®%ayv*-?-mmmco%igk. ± 

IBS 3 7 i: 3 8fc^V^mBMb^T'i6itL^E5ijr 

[0105] EWry-f -*-*3lW)1*ttWKt«* 
1 /NJSiHtttlBfi t^Zoo*^t R-fc*£ & Z k 
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[0106] WTT\ JJE»36tcJ:oTtt«S*i6^ 
?h/Ki "tfyv^h/P" , *LT±iei8:3 7k:J:-> 

coio7] %mbmm?«-T%z.tz£tkisATi>z 

[0 108] frj^Lfcidfe:, *#0Hck £ftjgtf>E?iJ 

[ o i o 9 ] ap*>, *»jBTiK^*srtiif*i)»a^tt^ 
/Wb-rsh'-AA^-yj i,-»jryrT>-£*tfft-f & 

[oiio] -eo-sst'{4E?ijryr^c7)#ryT^ 

[o 1 1 1 ] t-r . xmitxzmiTyT-i'&tm-t 
-rs (2oi) . 

[0112] fflffljHE^ h^tHJBU-CIBW, tOffl 
ffiffl*?WMfrRjgLT*»i«> (203) , -eofflffia® 

bMzm^xm*Ttm%mztii x a ( 2 

05) . 

[0 113] *UC, SftOX-t-yT^g 7b*<ftHX 
tvri/i^ h*»if3*>«:«BUT (207) , fi&x 

•yTv 3 -y h t»«Lfc« (209), A^Sftft^ 

xrj^x&ammiwmi-b (2 1 1 > . 
[ 0 1 1 4 ] <e lt, aeffirefif^g^ii^ffl < Am 

izmmm<? h/vzwmtb (213). 
cons]* ixfrt>. ±mmmm^ ymz&) 
^xm*Ti&ftm-?hW£ (205) izmnix. mm 

Ai-vTis 37h a-CMchEaS (205. 207. 

209. 211. 213) VKmvxmmti&x llZ 
th<nxhh. 

[ 0 1 1 6 ] ttfflCiaBHTyf-WIH^fflffit 

0 t LTWf*coffiffl{±#ryT-^^ti«esni>^ 
^ffifflti^tfct^itfcio. #ryr^5g^ra<o 

fflfflSISrlK-r J: o £*0«Hfrffl<? h;K£(0))$ 
Ift^LT (203) . Ja»t(4*»!B'ClijSt6«)^)fc 
S-^V g efflMff?iJ<0ig^il^ffi (Amax)tffl(E 

tiffl*^^ h^w»wi*^<ofiHai[fc:aaM-6 i 0 



izmsmm^ b^ (±) sr^x-t yr^g -y s-rttc 
SOT'S) 

[0117]-*, h^S-fiJffl l/CRtW-*>* 

fcli. i-fttJWfiWK^ hA'tRSLr**^ (20 

2 ) . m®<? bMz&i^xmtfm.m%tiz i o 

lZ?l (204). 

[0 118] *LT. itot^rya >y hjWftKx 
-y hJ&»ifd*»*WBLT (206). ft&X 
■jr*-?*,* -y h&^T LT. * 3 T$rU$r <5> . 

y 7*5/ a -y h £f&£ Lfctft ( 2 0 8 ) . A^SftH^ 
Kg-*\,vtieffiWff?'J£H*TLT*^ (210), g 
StomfWcr>Sc*ffi£i& ( A m a x ) WBtitl M£< 
? bMz&mtih* 3 fcfflfiK? h/l^Hfrf S ( 2 
12) . 

[ o 1 1 9 ] * o LT*>^. JJSfdflK^ h/Wc*^ 

rfi^ifiissfiw* jre (204) \,zm>x , 

•yTx 3 -y h iTHWC±iei§B (204. 206. 20 

8 . 210. 212) tfmnmsztih x a tr-rswc 

[0120] BP^. t«Bt±IB-#BW*^i:H tJ: 3 

t. #ryT^s^cKS$^ft^iaw{afflii^iai< 

02). -y r > 37h r t t*^BBT^-t 

ms^Ywmzwfcthnm^vii (w> s-u-» 
L-c*^)a«iteflwas<i*j:3fct6<o'e*4 (2 

04. 206, 208) . 

[0121] mftitz* 0 (c, g&w&t'-A/^-y 

(c«ifi^rt^-r^-c cr>wm.<r>* -y f u *«f 

[0122] fiP^>, SJffiSTIdafiLJ: d fc^SJIlA* 
W*|6ltfc'(t±h*-A ( m a i n 1 o b e ) tRjgf h 

[0123] BSfl^Oftflra 

[0124] <©iiie?iJTy7 i -7-Srfijfflt/v:ft^^fi 
*a>tTfc«r»LfcJ:d(c, Sti-Sixl»ie?iJTyx^ 

ov^TKwr*tc*jv^"rtt. m^mmzi.r>x-hifio x 
oiz.m Lt&« wftwme. x ixmizfflifiti z 

[0125] (mi mmm ) *9&0mcimmw 
±$ $#&«Ti<wj: m^m*mmxmm%wz 



(22) 



0-4 1 733 



[0126] »3EW4**IH<»DiELv« 1 HJt^SltJ: 

imi7>Ti-zmm tx^Rx/mmm^m 
^%®mmmwtiK*>commx\ wsvum 

coi27] HiflfcB*3*ifc j o fc* jmrnmizx 
hmzmmmu. m&rymn* (id %m 

^.tt»«xafflx&<B ( 2 ) axftimma ( 5 > icist* 
■t&mi7>?i- ( 1 ) k. ±feE^ryr^ ( 1 > *» 

(21) »A«u^ffiflss« ( 2 ) t , ±iafflffla® 
a ( 2 ) *jBLT*«awteffiffiatt3ft>fc#«*>«* 

tmmUUi ( 3 ) t . 3S?£OX^-yrxH «y 

<ojjeSJB§^iinJH& ( 3 ) wiitfjfifc JJEEflryr 
7 ( 1 ) Tfl&fifcflHK? ^S-^SLTiHW&ftffl 

aOT*jjefiH§as« ( 2 ) (ctg^-rsft-^-Msgu 

(5) ***>TH*. 

[o 1 28] to ix. *%mmm&ixhm<r>-% 

imnmbttmzknx* $*>*&wc** < lx 
[ 0 1 2 9 ] , *mwte£i im^mmtm 

[ 0 1 3 0 ] JB4 JJB* 1 Xlti01IK& J: 4ffi#£ 
(*30#S3) <0«9J&ia ( 5 ) c»Sfit)&£ 

[0131] tmtzffiizttizxstz. *mnem£X 
imm® ( 5 ) (4. jjbbwtv?"*- ( 1 > nm 
■tzzmryT-i-m? (id b±.mmmtm& 

( 2 ) *m?&£ftottfflas*? ( 2 1 >•*«, 

wi^es* (5i) 

b . JJBMI** h;M^l£SB (51) OHHaiailte* 
ttSflfc***-*** ( 5 2 ) t . bJV 
£j£3|S (51) ^fiffl!ltb^SS2i^±ISX^5-^JSSB 

(52) «ffla«te«tts*teaii#rtK* 

(53) fc, ±IB^St^ryT^5g-? (11) fc±ffiii 

Mfi-tjpKas ( 3 ) b±sm.mm<? b^m ( 5 

3 ) Witi^&tfllfr^-t-yr^a -y hTOfttSMS^? 



4 ) „ ISBSSmtol? hJU&iBM (53) AtfJbK 

acnf^ififfi (54) (otamaz. toxmmu 
ftfcmawi, ±ifi^ffliiffia5 ( 2 ) *»xtt-4*a<o 

ffiffljigS^t* (21) fc#*tttf*lfcffiffllK*^ 
h/HSSf® (55) fc-frfc. 

[0132] isaf&K? bJi^mm (sua. ±ta 

£»C07V7^3B?££ (11) *^<0*a®5flfi^ 

m*(xi(t)x2(t) -xn ( t ) > , mmm 
wm * 1 -<t> n ) , m/±sammwm 

( 3 ) <n\£-h ( y ( t ) ) i\j)Ztmg<? b)U ( r 
1 (t)-rN (t) ) fctMJtft. 
[0133] X*?— ( 5 2 ) {4. JilBISII^^ 
f/I^JfiW (51) NKrl ( t ) -r 

n (t) ) zxjiztixtj-m 03) t&ALxmm 
m<? YA&m (53) x&mh, 
[0134] mriji*)*? y-ns&jtm ( 5 3 > jjb 

^<n/Krl (t)-rN (t) ) %.rfA*7- 
W. (/9) *A*$*UftlWm^^ h/l^ (ii) 2rtii*-r 

[0135] sdHm^jfiffiu. ±ie#^7>r-f# 
wrif (id *^o*a@sfi^aj^ ( x 1 ( t ) 
x 2 ( t ) -xn ( t ) ) . iMfflttmm^? w ( 4> 
i-*n> s ±iaa^fi-^iD»:gi5 (3) 0*^1 (y 
( t ) > , mmmufa^? h/Kuj zxjjztimm 
m» ( p ) t^*LTfflfflasE^^ Ytwam (55) 

[0136] (2ffljiS<^ YiVWm (55) J4±IS3I 

swrfii^^ h/w ( u_) avm&m ( p ) *\-ft*ti& 
U1-0N) 

[ 0 1 3 7 ] g 5 0«4±iag 1 ^M^flstc j: •sft^Jtaa 
(mm%m cr>m£^? bn^am ( 5 1 ) <o— si 
mmmmfox-bh. 

[0138] 0H^H^$^i 0 tztimg^? b;i 

(id cttssftfcfi^fcirfc jjEfflwaB^ 

*5^fc:fiLT»4±IEi»lTyf't-<waiai*fi(y 
( t ) ) SWtSilS ( 5 1 1 ) b , ±ie#Tyr+ 
#P < 1 1 > {=WB3fifcfi#*»fe»4S^^ 

(x_( t ) ) w=frs*^±ieEw 7>Ti-<7)%mmm 

( y ( t ) ) $-*»tt4^3$<0^»^ ( 5 1 2 ) t . ±12 

mm (5ii) tej^T*tt«tfcaj*ittjj5ttffi 
mm^? b /M&K&mn b'mmmziti m<nm 
m&m ( 5 1 3 > b . ±ie^»^(sicffl)i®3S^ ( 5 1 
3) ^atrffi«a«$*T**^h;ni*»4), jjb 

Sl^tS (512) «r4ffcJ:oT*»»t6itfellJIWK^ h 
/H^IA< motm® (514) **>CTVVC, JJB 
=&SD»S (514) ^jfeSSrlSII^^ h*<04HaWHi 
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C0 1 3 9] J 

ssa^s^sfi^Ks^^ h/i^jsess (sou, ±a^3Btc^$wi 

*$gST**. »6Ek^ft^^ N/V^jaS (51) tiTSEffiWtamL J: d i: 

j) 



V&lXmZtlZ. fciX. fftJK? HKr) teftffi 

mw<? h)K4>) tfm^? hjwtimxassj- iz 

bizXO. *co±$ZW0 (zero) ^ZlRfSScrtl^o 
[ 0 1 4 0 ] W, 6 HliiJB® 1 ggfTOStc J: &@9*Ba 

as (ss4H$n) oxAv-^im (52) <7)-mmm 

>y 7V 3 -y h T'OidK;? WK0#gS«9±S § £ 
sW* ( 5 2 1 ) i: . ±IBMIK^ V)V<T> 

%&mmn.mmji-nmm ( 5 2 2 ) t . ianw> 
» r</ 3 -yh T-<7)±iasn®:*g (522) a^rsa- 

7 hT'<0±iaJog*S ( 5 2 2 ) tti^SrK? 

nt&mi® ( 5 2 5) t % ijgsMHft ( 5 2 5 > 
. *as^Kft«r# ( - ) ( 5 2 6 ) & 

[0141] h A- (y. ) Sg«rB#. Bfrx^ 

•yTVa -y hT^iI6Kri*K7 Wl*- ( y_) 

($ ) «Lt\ StfflXt.y7^ 3 -y l-f^ft^? h 

;w (r> t=J£-fctfcJ: 9»*#i*k* hp (y. ) fcjr 
mi. 

[0 1 4 23 ?B6HfcS|55$*irt:J;dtc. x^5-ffi 

rkfc«ajsn*f ^T<oiiMP»iii^ wi/ (y. ) 
-ffi ( /3 ) *Mfcti*3*u»*te. *a&±Effiffi 

[0143] ft 7 BKi±E* 1 ^M^lttc J: Sfi#JiM 
0 (£40#fi) flSBIttrrti*? hrt^tfW ( 5 3 ) <o 

[0144] BRBfcBH*3*ufc J: 3 fc. JMIRrKIK 
9 hJ^m (53) JiiieiftlK? ( 5 

1 ) <0#iRH<^ hm% ( r 1 - r N ) mmz%« 

i (vl-vN) tttft?«*ft0ftftll (531) t, 
' -A*»-W4JJBJnlHI ( 5 3 1 ) tatTflMjSfi* 
±ifijIS)^rf6]<^ h/K0=g.S#(w-?V^iB^,-7--yT^ 

(/8) *<A;b$iuWtfcf^ tOfSJIlttt-hGftll 
«8 < 5 3 1 > TfflA-**£R«>JR»S ( 5 3 2 ) SrH 



[ 0 1 4 5 ] * 0 IT , MBtoX+vTis 3 «y hT'li± 
fafftH^? h;^A« (51) *»4,Htfj$*i*BHI'^ 

•y Ma«*>**»i, ±ieStSH ( 532) *fflJBLTJ2l 
Blfc7);*.-7-.y7V3 -y hTOmffiXfoK? hMZ±&A* 
9Ht (/9 ) *>Wft0»6. ±iejDg*3 (531) SrfU 
fflLT±iesa» (532) ntoljWib%feaxi->r 
V3 ••/ MHfc£LT»4»S»&. 

[0146] ^8@(i±ism 1 mmmiz* m^nm 
as (m4H#^) vMssmtom (54) cd-hjs^ 

[0147] HBHcEKsSJufc =t dfc, UEaiGfm^ 
Jftffi ( 5 4 ) «J:iam#^i? hfr ( x. ( t ) ) <7)#S^ 

Scotch (541b) iieiiSWiai^^ 
( u) ««BB*^**>tt*fc»«*»<0JR3H» (54 
la) JJEiUftfrm^ h*- (y.) ««»«rifo 

msmn m^z&t tctontmm (543a) 

JiiajfSIWi*]^^ (y.) *«s«xt»r^iif h 

AO^j&WttfflilffiS^ (.542)*:, ±iettffl«ffi$ 

*fcfctf>Jn*S ( 5 4 3 b ) b . ±m>®L<Ofm%5 ( 5 
4 1b) <0ffia£5V*fc£-rfcfc«0fln*» (543c) 

v>\bi)Wthtz.#><F>mt& (544) l mi^xi- 

vV^s -y h-C'Oiejnjryr^aj^ ( y ( t ) ) t± 

cauiii (543c) <oa**36»tt*fc«xojia» ( 5 

4 5 ) b s SS^tv/yg -y hX'<mnT>Tl-& 
JIM ( y ( t ) ) S:*^tl>yi^«»S ( 5 4 6 ) t . 
±MSHam%Z (543a) (543b) tJJESSC^ 

(544) (545) .(546) »aj*«fc#-«itlS8' 
*ufe3BCTH»rt|[« (547) **tr. 

[ 0 1 4 8 ] IMibm® ( 5 4 3 c ) COiittZAb U 

JJBAk±ei»ll7y^<o«ltllAtt ( y ( t ) ) * 

-t&JflSfl (545)ffi^SrBi:L. ±i£Affi* JJE* 
*S ( 5 4 4 ) WJtfc** C 1 1 . ±ifiJnS«| ( 5 4 
3b) Wtii^DiU ±iEJ5mH ( 5 4 3 a ) OitJ^ 
ZEblX. ±3&CbD<nmn*t>±glEbBiMffi: 

mu^KWZFbLx. mEbm\ryTi-%m 
tbjjmv&m ( y 2 ( t ) ) tomfts ±iac*^tA 
v^msrotLT, ±iaB*^±ieE?iJryx^s 

fiai^ffl£7)iS (y2 (t) ) *Dk4>ftfc»S**lA^ 



(24) 



jttwsrHtti. t & , ismamnttMB (547) 

iWliffilsquare r o o t ) fc-G0»fc§|O 
[»38] 

tBtiMI (p) fc**l/C«Mrt-*. 
[0149JiCT, F=CD—BE, G=C-y 2 
(t) E, H = B-y2 (t) DHT'&S. 

[01501^9 mi±m i mmnuzx zm^mm 

g& (m4H#!S) (DmWM<? hASS&Ktt (5 5) cr, 

[0151] 0iHlcB»3#ifc J: 3 ±IEttfflg@^ 

9 h/W&iM (55) i4*lt*A'<? ( v 
1-vN) a*«rkte. JJEBU3»llttm*?h/l* 

* ( v i ) (cjje*j&mt*A* (54) *w*>hwj«i 

*JtU6fitfHt ( p ) t*ft* **tt ( 5 5 1 ) t , JJB 
< x.< t ) ) <0** UTmk«H19HK£d 
tf&IUSS ( o s c ) Wtti^fi#*ififrX^-y7-^a 

ttiyMi&knwaax** (552) mm 
» ( 5 s i ) miib±ssmamsM*-i 552) m 
Jiz&i-tzfrm&mim ( 5 5 3 ) t , uansss 

(553) <0ill*^aSmt7r^a >y hri&b 
*l&#S*^saiJI8|S:*{H'f &fflffl«iai» (554) 
*JMI**T«W«*i*. 

[ 0 1 5 2 j * lt, ±ieu^«t 3 (c«jft«*i«j:i>tt 

mm<9 h/PHfrgfl ( 5 5 ) 14, SlftaX'J-yrS'a 

%M%*txtiLwm<9 V)v<n&*<r)-%m,izmm<7> 

mm® ( 3 ) TSVHCfcUTS&m-^T^a -y h 

a*. 

[ 0 1 5 3 j * 1 0 BMLtcft 1 mmmzi 
mu (imbmmr) (r>mmm<9 h^mw (55) 

fcmm&<9 h>ummmmz-o^xmmz. ft 

1 0 l 5 4 } *^fSOTicJ: SfflffiJiE^^ hfr&m 
( 5 5 ) fi, HBfcH^Six*:.* a iUBMKrfl* 

9 Y)v<r>&m, ( v i-vn ) a**rifc. 

(551), ffiffl®®*? ( 552), ftdtift ( 5 5 
3 ) , WWmm (55 4 ) fcJMIStffcllMtfc, 
S^t^T^a y hrfcfc±KtHffl*ai» ( 5 5 4 ) T 

1) fcffc&O®* UN) 



*sv«&aj*sw? < 5 5 5 ) t, ±iafflffl«jtB 

H ( 5 5 4 ) (OliiMtiieiRff (55 5) t«ko 
T*R«ftfc«*lH*Tfrfcaja**Jll»» (556) 

to 1 553 ±ie«j: o m&ztibmwm&<9 

Vivwm ( 5 5 ) li, ttffilKfttftiii't-ttelsvt 

^+»r^g «y hrktijaffiffl^msi ( 5 5 
4 ) x-ft%%iihmmm<9 vw-msm* 

Ul ) bMirtgm UN) co*#3$:Jt*T, 
J»?^SIJSA^, ±16#<4ffl&tti$ ( 5 5 

<9 hw&ciUj}-r&i><o?3>&. 
[0156] mmz, ±E "*^£7>^7 , ' »4»I* 
-Hri4V^tf^av%fflfflO«-W«I«88#l4Ty^ 

[0 1 57 3 ^11 0J4*||BjWjEL^fR 1 Utt^SC 
(«r»Lfc»30WBI®»# ( 5 ) #JR) frktiimit: 

m7y7-i-<?>&Ty?i-%? d2) zmmt-o 
^-^mmtimmmmK9 mm * 1 -*n > <o 

x^i 1 (12) (cEPSirtl.^gt^SSSlli 1 (22)5: 

[ o 1 5 8 3 * 3 lt , *&mmw.te±sm^$m® 

( 5 ) T««1-I»{4«a®<^ YMZ^Wtz&gmiZ 
nmm (*1-*N) Sr^fiLct3k-tl»fi-tt, 
^^f+SPLTiMfifflcOTy^-)-^ (12) KjDiTlJ 

■t**»<?>, IfBTVf-^aS^ (12) frttitiJlZtlim 

«wta**i**mte<4«*o«f»T»i***T. * 

coffij«o*|6] fc«4fflWW CHK/hS v ^-tir&w 
[0 1 59 3 ^1 2BI«4J:ieS5 1 XttmtZ <* 

j^fi^sw#ry^^9gT- (12) fcov^wflwtc. 
iEM<t%tit:mmm<9 hMzm-tiizftm? 

[01 603 BP*>, JiBMBI&T (22) #«tilft 
(.*!) fcfifiW)g*(^N)^S$*lt^T, 



(25) 
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%tf*&-m*tm£m&¥- (23) mmmm 
hiumx-iimiRm? ( 2 3 > izx ^xmiax^m 
$wxttoiri-&tm& (556) &&*mamzm 

[ 0 1 6 1 ] ii-cwjB* 1 oHffflteaj: a fc. ± 

ftffilffi^:? WHIKtfcfc-f SOTfcS. 

[oi62] mmz. wi&tm*&tm ! &E.km*m. 

m%t' (in awsefflryf-wiwrif (12) 
j4**wk i i-mmpiT>7~)-i l zmmzti& . 

(01631*1 30(i:±ia* 1 StttjgJBK 4 *K*I7 

ft* m ix=?&wym&m$ *tt:{i*m&m 

6. 

[0 164]*?, *»LfcJ3*iWTyf?*5fW! 
LTtJHHIttiftWILT ( 1 2 0 2). MH&ffl^? 
MP (^_(0) ) tRJtt* (1 204), 

[0165] ttlfrty , SlfcOllft*- KjWtfi*- H 
*\ t>aMt*-H*»«r«B?* ( 1 2 0 6). 

[ 0 1 6 6 ] fc U Wl*- F$r&EWTVTH-tf>#7 
V-f?SlHFfc:ja!fS#lfcJJBtt«^^ (£) 
ti^SMftiDiTfl^ftgfl-fS ( 1 2 08) . 

SMS-frTSW* (1210) . 
[6167] -Ht><^ ilfI<0&7*>S*>ft«llg-f 3> 
( 1 2 1 2 ) t UfcTLTVVfc^fcflSrl/tilfift 

fc ( 1 2 1 4 ) tt. JJBi»ll7i/?*?«**»Il/C 
(1216). ««S*lfcfll*tlWHiWC«H'f * 

frt'vfrzm&ix (i2i8), imrcft'ttMH- 

*«^tt. -S»H7 ( f ) * ' 0 ' iZ IX ( 1 2 2 
0) . *^T«rv^4SaBHF*aflJte»j&t* (1 
222) . 

[0168] ^4^^?>yT^ g y KTOSflMWt? 
h)l> (x_(k) ) fcflWfW ( x ( k ) xH ( k ) ) ft 

is 3 7 hT'<OBefflMff?lI ( R ( k - 1 ) ) *)£®3Rfc 
JJBSiPH? (f) ft:W*fc«c«.«JILT, iBffiW 
ffiajft3g#rf& ( 1224). 

[oi69] cots. «»HP(f ) ft 'o' tc-r* 

;K x ( k ) ) fcft&{I#ff?iJ (x(k)xH(k)) 



mmmmnm ( r <k> > «r*. w*>. c^i 

3*«*teli. iafflB^^S*«4iai?fcft4>ftS># 

H**fcKa , t*iW^^ h/W:Jfi«W* J: at:*w« 
STtt^Sii&ftffii , H2HTOI1 lHteHiRSfL* 
A-H»>xTftflJffltTffl«^ (A) *WM+l 
(1226). 

[01703 s mztitim*? b)v (±) 
fritmmn ( 1 2 0 6 > HMtj. 

[0 17 1] -eoLT, ffc&X-)- 77V 3 7 hjtff*% 
7S*ifc£fcjWIB3*i*fc (12 12) »frfc*7? 
I). 

[ 0 1 7 2 ] *fc. ±e» 1 njurait J: iiSWTyf- 
?ft«ffl tTT*ftt^««ftjjas*fcfi#i3BWi*a 

WMKftt-CO«Sl*>S*»ftBI^ J« ( 1 2 1 8 ) ft* 

B&LTumsfts. m*>. m^xm&fmtziix'nm* 
iximztibfr. tfdmmzBtnmttm^ 
xwtmizn^txa< t , x+^^ s 7 hrttc± 

m< , «*7y7i/ 3.7 hi't ( f ) ft*r 

[ 0 1 7 3 ] ±e» 1 3®izmztitcttmim 

Sft^E- H*>ftillSi-|»jggt>*B8§ix^ . 
[0 1 74] «T»tJtrt«*»4>i53&»*j:dfc, 

[0175] (^2njfe^®) i mmnrr 
ii, ie^jry^cot'-AM'rj'-yftgji^i, (mm 
ttfoMi±$\,m%&$tx {(mm fotz&b*^ 

[0176] 3^2^SI^K§T(4#ryxr>-w{affiftii 
Iff UrSJir yf-i-ffi t'-&J*?-y*tm-f& frb ») 
{Cfta^t'-i./t^-yft^ifllf*^ h/UMWW4 

^«cwt-^^-yftm»?swc'&&. «-»t, 
si i mmi&xmk •nmmmm^co^b o tc«x 

[ 0 1 7 7 ] * 1 4B(i*»!to:EUi*2StSI0Bft(c 

fi-^SfigBftiftBj-r&^^iiB&iaT. snarui 

«ffl»ft**«*>?t OT** . 



(26) 
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[0178] BfiBKHwatifc j o t, xmemtzt. 

*tt*»tiH»i, ^WTyr^^^t* (11)* 

^aslt. wr^ttstiaRi{cie5ijs<xT#ry-f^ 

( 1 ) k, JJa^Tyr'WR^tWBSfLTJJEEMT 
yft ( 1 ) a^tn^Srt&fPK? hMZ-o^xm®. 

Witt ( 7 ) k, JJatflflt ( 7 ) *»fcfl«jS*i*flM- 

mk^&ssr ( x i -xn ) tmwKmcwm*'? 
h)uiftmbxmmy?i-<7)&jjm < y < t > > 

tfW* WMH«* ( 8 ) k , ±I2S«SB ( 7 ) *>£>iij}j 
Sfl&fl^? WUO&SSS (xl-xN) SJJEWHt 

tt*» (8) cotu^ffl (y (t) ) zmmixumi. 
rt«n-ars5 ( 8 ) (caft*6fl»*!H« ( 9 ) mm 
i o 1 7 9 ] to ix. *%mmmt%m& < i ) . m 

t, SftSB ( 7 ) TS-Tyr^S? (11) iz*mzti 

[0 1 80] 4^WOtt«f*CDMAtt-WWrCttd» 
Jtf-yr3-HtC«»W**IW»fc3Hl» (7) 

Sfsss ( 7 ) rmasjifcWHi* < x ( t > > 
{i(f#«iaa5 ( 9 ) bfimmto ( 8 > 

fl^SSS ( 9 ) X'imtE<7)Z1- yTi' g «y hT'SllS 
ftfcWM* ( X. ( t ) ) tEflfCOX^TVa >y 
omiTyT-tliiJim (y (t) ) SrfiJfflUC, Sit 

(w)-tjwrt-*, *ffls*ufe*a«pj 
mkw) (irtan-^aj (8) tzmzbtixm 

stM.® ( 8 ) *!S4(0Xt7ryg -y hT'Ogftfl^ 
( x ( t ) ) k«#^? hfr (w) SrffiSrtSLT&O 
X^-yrya-yhT'^aj^ffi (y (t) 

xminmmmtmtHmm < 9 > ?, ap^r^ 
(w) zt\ni-hfrh. %mmzmftiT>Ti-cozs 

A7-2>lz&Mcot'-&W-y£im-t&. 
1 0 1 8 1 ] Ml 5Wt±Mffi2mtiBW£*&{i*&t 

mm.<v%m® < 7 ) otiradtie^aMii&Bi-c. 0 
imcH*s*ut <k 0 t. *mmmz£ &%mm ( 7 > 
«. aryf-r*? (in tz**v7mmma-iM 

yfllcos (2>rfct) ) ftWtiftlftftli (7 
1) k. ±M7>Ti-m? (11) l£|«BSWfc*#te 
* -v y TJMHRWM (sin(2irfct) 
*>t«»2«JHI (72) k, _hK* 1 &tflS2fMW8 
(71, 72) Offlfttt(Z*4Affi3hfcfittft#aJB 
«aWf»t*3BI* -fr-S^ 1 &tfffl 2 fitftEAPiHS ( 7 



3, 74) k, iJ2miat/m2^«sRffi^a3ar«s 

(73, 74) TWa 8*lfc#f|-»*>3lM V ( I n - 
Phase) ifcfr&tflMy (Quadrature) 

[8393 

Q , i (t).Q Q ,(t) 
fc»HS-£*mAtf«2«IJHI (7 5. 7 6) k. ± 

teis i nnii < 1 5 ) b ±m 2 m » ( 1 6 > 
<offla*j£*#ra«>iiii«» (78) izm&LZux. ±e 

[0 182] -£LT, HBf<0-jiS«8rtfcJMISnfc« 
l^m2ffire^ (7 5. 7 6) teffifttt® ( s p r e 
ad spectrum) ;&S£tt3»fm*Tr*$6 

[01833 msx- 

[SC4 0] 

q'i(t) 

k 

[ft4 1 1 

Q Q i(0 

li3-H4MW^aW«*j* (CDMA) ^JlfiStiTT' 

UWm^, J 141. 2, M^«0-o^^>). j* 

(7) (4, JJEflidfciMfcteJWl&fi*. fit, air 
-Yy(In-Phase) r%(D* >y7'3- H 
[»4 2] 

q'j(t) 

k^M y(Quadrature) 3fc0f--y7'3-K 
[«4 3] 

q Q i(t) 

[o 1 84] *fc. nist. jEa^^urjBisafi* 

gOSfiSP < 7 ) Ml 1 6HfcE8*8nfc i 5 1. #T 

y^m=t (id tc»BS*ifcfi^*«tfliffl«» , cfi 
js^-r* 4>®ia»3i^ ( 7 9 ) k . ±iB+ra^«s 

9» ( 7 9 ) *6fflft*;h.&1&ti^3ft*:ft**aN 

-rsai^ (so) k, ±.mm% (so) T-aj*§tt 

^#fi^a-t-f y(cos) KMHttflM-V ( s i 
n) «^«ft#aft#K:^fi§ixtv^f-»yra-H 
[^4 4 3 



(27) 
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«'i(t).q , |(t) 

t«WS**j|liaWB2ffiRHI (7 5 s 7 6) fc, ± 
12ft 1*IW8 (75) ^aj^t±iS»2fflKI§ (76) 
«ffl* (78) tfltfifc-f 4*>*>. # 

ryfttf (id &iiB3toff***nHi&ftt 

ft^fiaS£jl3S3*l4. 

[0 185] jbKtxM» (80) {ifrt^r^ 

fttt(=«»w^*fc^+iiiiHi«re« (79) ## 
rym& (id Kistrti*. ±£aM» ( 8 o > 

fflBSfs (75, 76) -CAaS*iTSi*i4®*CH3 
$ilfc*>yT3-Kfc#«fflra3*l4. 

[ o 1 8 6 ] c axn t < . ica«9 

ftfcft 1 S^ft 2ffiB83l (75, 76) iiftttftftft ( s 
pre ad s p e c t r urn) #3i£$3iI(i8|i&T 

em* t fc«waw«»tcwi«* nuts a 

[0 187]ftl7Hti. ±E«23Sii»»fcJ:4m# 

v hrtcjJE«i* ( 7 o ) a^as*) 
«i4±mi-9^* HMx ( t ) ) kmmsm® 

(8) *»<o<offi^iffi (y (t) ) tm&coxi-yr^a 

v bx-<wm<? h>m (w) %Ajjztimm<? wi^ 
mmxta^t t>w&<*7 vn^m < 9 1 ) t > ± 

le^H^^ h/V£fi£S5 (91) h/WS-A^l 
SB ( 9 3 ) fc, JJMHK* HMx(t)), ilffil* 

(y.) , rt«n-»a5 ( 8 ) warn ( y 
( t ) ) , mm&<?)Ai-v7i'3 hx-wm^? b 
/Hi (w) w&«xjjzti. ^t77i/3 7hrt<o 
auwoftSrSW)-? aiA-t*3iieH»^j«« (94) t, 

b)UWm (95) 

[0188] mWIf35<03S&W&BfWi. ftfiOt'- 

tfttffi ( 8 ) (ClMrt-Afrfc, rtflHH** ( 8 ) T*S4 
^•y^xg «y ht'Ogftff^? h/M x. ( t ) ) 
kJUCTHK* (w) ZttS.ftmiXWMT>Ti- 
OisXT&cnmiiijiy (t) ££j£-f4J:3t-r4. 

(&) mmtx. &TVT+mizmm&Mtx 

%MmzW&ix& t'-AW-y£fttztf. 4-£<0ft2 



tsssofijfK? (w) ittiBUTv nimtm 
mix^h. 

[ 0 1 8 9 ] & 1 80li±15ft 1 7 HfcBK**flfc«* 

*m ( 9 ) ow&<>9 b>v^®M (9i) co-mm 
mmmiSizx-itt: t o?&4 . 

[0190] HiBteHI*$#ifc * ^ t. JJBIMI^^ h 

^i«a5 ( 9 1 ) «, jjenmHUR ( 8 > a^maa 

fi4tfttHI ( y ( t ) ) <r>±% $ *frm>tz#xr)fm& 
( 9 1 1 ) b , ±IB»I» ( 7 ) *»fe9JpS/i««^ 

^ hrt^)*WR(cjjBi*a«u«« (8) a^attsfu 

aj*fl (y ( t ) ) ««*^SrjW4fc*>tf>#»<0* 

«s ( 9 1 2 ) k . ±ssim» (9ii) fcio-cwt 

IScO^S (913) i , JdSM*"^ MK0«S#t 

wasnfca»» (913) «»awsai*«r±E« 
b)w%&mizm%ztit:mp& < 9 1 2 > 

tMJ*fct><fc*>0»JH» (914) «r#tf. 
[ 0 1 9 1 ] ft 1 SHfcBK^fcgil^Stt&itfT 
^4c0{i, VWfMttm&ttBMKfi b)V (r_) X"$> 
h. 

[0192] 
[IS4 5 3 

I=ly(t)l 2 jK-i(t)y*(t) 

fib, x ( t ) , y ( t ) , wliSfttcOX-t'yTv-a -y 

fi ( F«3«ti-»LgPT'ai^ Stt4 ) , *LT*WK*MT 

*snfcisww« (21) MttwmnR*m% 

M&x ( t ) • xH ( t ) (CifififtLfclSftT**. 
[ 0 1 9 3 ] ft 1 90li±IEft 1 7HKBB>R«*lfe«'* 

Mass ( 9 ) <mjm&&m (94) o-^ifi^«*i 

[0194] 0BWa*$ftfcJ: St. JJBJBSPJf*^ 
figSP ( 9 4 ) teUESflfl^? h/K x ( t ) ) n& 

mmmmm.ix. isssam^^b^ u> m 

1 ) „ k&mtrmm ( 94 1 ) toas^tsv^ta-f 
feAwlnJMi (946), ±iejiswr6]<^ (w.) 

(942). JJBJMWWrif (942) «m**5V^fc 
£-T^»OiP»S (945). ±16^^(6]^^ 

( u) <?>&mmb±mm<? bw&wmzmmm 

£<X* £frlf&te*tf>£9W!IM& (943). ±16* 
JHKrif (943) oaj*«:5V^tfi-*Ttft<0la»» 
(944). ±I«*s (946) Wffl* t*»»t4fcfc 

o^^c^ss (949). ifeflmu-iisis ( 8 ) m 

* ( y ( t ) ) 2: JJBttKH (946) ^Hl^Sr^ttS 

te#>cr>fm& (947). iie^mn-^ ( 8 > ^as^ 

fi (y ( t ) ) tov^fc»««Htt#ft*fcft<0l« 

osias (948) ( meni»tfev^rii*«s«! ( 9 



(28) 



4 8 ) b±Sm 1 8B!fcE»**l*:J!IJIS (911)* 
mZtlh) . ±i&!)PKS8 (944. 94 5)&tfSIIS 
*S(947. 948. 949) Oiii:WC#*jifS3ft 
fcjfilGflJfttttMS (950) 

[0195] *i,x. ft#*? m^m****? hn> 

trtfltUfclM (ttUI (946) ffl*> SrAt ± 

tBAfcE9ijry^^»ffl^fiSr*>»t!t«Jft (jsan (9 

4 7) titfl) iBblX. ifBAWg* (J|ftj8(94 
9 ) *Cfc tT, IWK? h^fcitSWi 1*1^:7 !> 
^trtdUfelt* (flUStSS (944){fJ*i)$:Di:L 

r, aifiwa** h^k-tniJKort* (2ioft*8 (94 

5 ) Hi* ) £ :E t -f 4 1 . ±EH6Ht»tr*« ( 9 5 

o) TMrntsmp* 

-G-VG 8 -4FH 

p 2F 

[0 196] F=C • Re [D ] — B • Re 

EE] . 

G=C-y2(t)E» 

H = Re[B]-y2(t) - Re [D]T\ Reli 
[•]«*»"•" <0H» ( rea 1 number) 

[ 0 1 9 7 ] 312 0ISte_hfaS$l 7HfclBR8*Utfl|* 
( 9 ) WWS*f» (95) «MMBB 

©WSffifiRHT, S««0X^>yri/fl <y K"M)jB»*rtI 
Ml'fcX^ffltfcjWttfcftaMfcaftgfl ( 9 
5 1 ) fc s HUfWXt^T^a'y hTfltfWK* Wl^ 

ijesigfs (951) coffl^fflSrj&tTtft^awsua 

8(9 52) *Jl«l/0*. 

c o 1 9 8] u^x. isstm*? hfrwttmmjm 

w(J+l) = w(J) + p(J)v.(J) 

fflU. ^t^r^sv bTWfiJ#<? hrt< (w) co 
S*(c^4. 

[ 0 1 9 9 ] 82 1 Elf*-hi2S* 1 7HfcBE***i£«* 

am® < 9 ) «Nt**c? hvmm (95) <ofi&oss$g 

*tf**Nfc"*-* b » . ±iB#»WJU»» ( 9 5 2 ) CO 

(952) tiJTJdS* K#>¥U®X9\lZ&<0®jm ( 9 
5 3) *JJB82 0ia>)«j*to&&llUT. £0r£h*¥1 

[0200] CWi±JB»2 0H«cHift3ft.fc*M»*? 

m®tf\^i> i iz%i xoizix. mryfi-m^z 



[0201] Z#S. ±SSm*9 V)V ( w) <0±Z $ 

[ 0 2 0 2 ] IP*>, *HKH*8 *ifc*WK? 
SB (9 5) Ji4f J#l^^-yT^g>yhrfct. 

HK4 7] 




(it-, wi ( j + 1 ) iismucm^^ h)v<r>. (w 

( J ) +f> ( J ) +v_ ( J ) ) . -#BS«f*4. 
[02 03] H0*>, wl ( J+l ) liftcOX-ryrv-g 

- y ht'«*r y^-hm? eats ti*m**>t:*#xm 
mx-hh. 

io204]t&22®ii±sm2mimBizxzm*m 

«8R (SI 70#SS) <0A*9— (92) W-H 

tt*jWt*fc*K0lHft*>**ll (921) fc. zcomf. 

(921) WilJASrSVHcja^rtWjiUKg ( 9 
2 2 ) fc» JMOX^y^g -y hT«±K2lPJHI ( 9 
2 2 ) tt*T«S*>;MHI (922) ftj)iM&m.® 

(923) ubimhi (923) muizzm 
(-) tftitflFtKwii (924) izm&ztix^ 

& * 

[0205] ±fH^* (92) fti, ifcOl 

[ft4 8] 



*HfcB»8ftfc^^ 9~&Jft« (92) TJUH-f 4X 
(/S ) ttmtoZ+vyi'a -y hT'^jISttriSj 
<^>;u (*/) izfrifxm*?h>i>b&Lxm&cox 

3. chides x^9-(i(/9) tjwj-tiaaw* 

BW«i, ±IE» 1 (92) 
[O2O6]8230(i±iB»2SU«9BJ»fc:J:&fi#fi 

ahoi (814 ) mmmm ( 9 > mm* 
mmmruvrnx'. wmzmztdm^ m 
hivum on, x*9-&m ( 9 2 ) . it 

h^lfcS (93). SSlSllJf^figSS ( 9 
4 ) . RlWm^? h)V%$t® (95) fc**l4S*l 6 

aofi^ssB ( 9 ) mi:, iafflMff^j^as ( 9 
6 ) &tfs:*«(i&j£8i5 (97) zmzmzitxm 

[0207] ±iBae«BKTW«4« (96) tifcA-J* 
77y g «y h rk (Cfl^^ 3 (7T S BUHHt^ 

srtf»Lraj7)L. isi&xmm&m ( 9 7 > «± 
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mmmmmm ( 9 s ) ?tt;/3S*uai$*>x+ *^«t?ta^ts»f . ^Mtsi&ssi thesis 
■t* . c 0 2 1 1 3 mmmsm (94) teiaffingm 

[0208] im*? h/V&m (91) -y ? ilfikfrliO^:? h;k -y 3 -y h T-<9_biB£ 

yr/ hrfcfc±i2gem??iin&a5 (96) raj* wm^? wMi£#*A*i$fi«xt-y 

fl-r saturate, aws^A-f y 3 -y hr^fij [ o 2 1 2 j it , fj«K? h^^rsc (95) im 

[0209] **5~&j£a5 < 9 2 ) fi. iia^H*^ [0213] ^24|U±±ISm2 3HW2K^*U:fI# 
N^fiKSU (91) OtiSJlWiftJK:? WI^A^Sftft «®SS ( 9 ) omU^? h;H^£8l5 (91) <D-£MJ 

[02 14] 

[0210] ia&#i*l^? MHMlfll! (93) (i_L§a& [*M] 

IMlfcsS ( 4 ) te2g-*vvc4g;x*-y7Vs * l-rfcteI88r*SSBfSrefT5!]ffl 
It(Anax) S^UTe^^A^l^n^ ±igi5fflPHf^ ( 
«rif ( 8 8 2 ) fc . 4H7W«l3itTV^sas«:£ (982) cotMjfrSixK: 

js.1* i3tsw?fi^38a5iroaia«§^ir ( 9 s 3 ) i . mymakkmm 

(Amax) fc h/l^>SI»*W«/i^^»<^BHKr if (981 
) t . ( 9 8 1 ) #*«lB**»feJ*flPJWWr4r ( 9 8 3 ) tfJifi 

Mfc«fctA< fc*>*>#ft*>in8»*if (984) toHD&SfiTVM,. 

sks s Blums 3P=Bi^gftfc<s^sw ( 9 ) mxmmm < 
9 7 ) 6>-%isE»fmflm , cii&. 

BMtrlSWSfvfcl 3 fc. *btiBWiS#f£8B ( 9 7 ) IS. -fciaaBffiBSiT^ 

fe» ( 9 6 ) T^t^rs/s vy-zuzw^hnmmmmm&nx 
i-vr'sB * hWUft** (h) ^ffiUtfefcairffi(A)^iw&«) 

^ K;l^*^^)Wt6fe^l««iW««Jf ( 9 9 2 ) RglffieJHft 
ZilX^imffi:* (99 2) «ttlM£fflfctTffltt**3^WIS4ir 

(983) n\^nzM,mivfiimm (993) «m^tsa^>Jt» 

WtJSBOtXSftft (21* ) frWttai^*^»l**#Sr£ (994 ) 
4^t^tt^^^ffll3*l*±IB*aWvl^»8l<i:ir ( 9 9 4 ) <n& 

mz*m&Ltimm.<rm&£mm < a ) ^ma-rnsam (995 

) Tm.ZtlX^X< «At7^s» h£fclG8IHbS*i*'JJBW»'<**«A< 

tcov vc, }JW>«fc 5 fc&HBfrii ( A ) tflftf t . 

A»a H fis 

»2 6mt±ss»2 3mm^td^mmm < 9 ) *s*t sr*>tt*feto^»wsuHiWrk ( 2 6 1 > 
nmw&ifm (94) co— sim»j!s*h«b«i^®'c*> t . se®mm&ft<7)%m%zt&®fito<? h 
t>. ivmmzt t*»»tfc* (±ie$£*f&ir < 2 6 1 > 

[0215] *BCDH$$^9u6smi ( p ) i*m > tsv^jitaB«BtT«<w»«if»aiiwi 

li. iefflRlffyi|W#ff<o#S3Rfcii»^|Hj<^ h^) >5rir ( 2 6 2 ) t . ±IBJDSII^^ (262) #«»Hl 



(30) 



mmnmz ( 2 6 3 ) t . ±iesis#i&k* ( 2 6 
3 ) vmim&niim ( 2 6 5 > t . ±isao»t§ 

&k' < 2 6 2 ) ^^^tB^tJiBWltq^.^ WKO&Sfil 

m*MkWi*>mnm.mz (264) k. ± 

idSt£*ftrk (264) OttiM&IISm-fjDStl ( 2 6 
6 ) k . jISWti*]^^ h/UO#gSRkfiJft*? h;t^& 

(26 7) k. J:BSWIWrif (267) «W**4t« 

fc-tauss ( 2 6 8 ) t . awwi*;* viwmnt 
*m%m.w j rh%®.<r>mm%z < 2 6 9 ) t . 

±IS«Jt»^f (269) 0*:fr££fflS£-fflil£$S ( 2 
7 0 ) fc . itfB&OlMfS (265) C0ffl^«r A, fl&«iD* 
IS (266) cr>m*B. mnmm ( 2 6 8 ) CDffifl 
ft C , *fti)>£>£ O^toSDSS (270) <7)tb^] ft D 
fc-t*k*. JJEA. B. C. Dcr>fflft#^A^$ixtt 
3t-$-£38J5S?iJ#H-£g& (271) WititSitTi^. 

[0216] iBmamma (271) -ciiftxt- 

ftfilffllt. ^Wi^lCJSffiW (p) *»BLTH 
& : 

1*4 9] 

ffiU E-i • Re [C] -D • Re [A] . 
F^B-A • D, 

G = R e [D] -A ■ Re [C] 

m<n*5lZ* A. B, C* D£gttit*>*§#> 

A-wHRu.. 8 = wHRu_, CawHv, I wj 
2 

ff2 7Wi±Cff2SIMRffl|lcJ:«ff#«flm (mi 
4G9#88) Ofi^-Jra^ ( 9 ) ^<^Sfc»SMffo£7n 

C0217] *^js^s8T*{i. u»u:-#b*>si»» 

IB mi 70#{B> kZ#10SS«fc»® (£2 3BI# 
98) «*»R*!lf«Lfc#l8'C. i^Ti^JgatHE? 

<t#*aasB (9) t«^w*. 

[0218] Wi:®jK$^^«t^(C, 82 3«:H« 
ftJuftiSMMYMUdi (96) »ff9ttMQSfti! 
(13 6) tztmitzbnzmtt&b. 

nmmmomm® ( 9 > kuttiut&fco. 
[0219] ueffMHinsftiB (136) -ejigeffi 



KvUk-tf-*<* K^*Jbd0MIM« ( 1 3 7 ) t 

sui*;? h/isMM (131), *ix&i&m&&im 

(134) (C^HJ^-f*. ftot\ _hiE8*IIS<I£ 
A« ( 1 3 7 ) , iRH^^ h/Httm ( 1 3 1 ) , fflti 

mft&m (134) $«e>~xMK m&inzaa 

nmm ( K 2 3 EI#H8 )TO±oC@ BffiNffiN i 
[ 0 2 2 0 ] S2 8Bli±IB*2 7HteHSR*ftfcfirW 

mmm ( 1 3 6 > w-£M»KOT$ffij&ft a** t 
was. EOTfcHvsnysi^KLUB^JiWffijR* 

( 1 3 6 ) tt. £ft« ( 7 ) j&>69tto3*i*ffl**? b 
/Kx(t) ) co#S^rtSth»« ( 8 ) frto&JjZ 

tih&xm (y ( t > ) £^3g*fftft&*a>{ts*tf><9 

^ft^MHH ( 1 4 0 1 ) fc, iMnzi-vyis* >y h 

x-ntivrrK? viwrnmbiimm* < f > **> 

Jtl>rt:#>0>*Sft<7)3tgf§ (14 0 3) k , mttflAi-y 
( f ) &*»lt&*A<0|MBt«fl!®® ( 1 4 0 8 ) t . Jt 

faults (1408) t ttA JdKau&Wfh^Jttf ( i 

3 4 ) <n&1vnmjffiim ( p ) *Mthtzth<r>&®L<n%i 
EH ( 1 4 1 0 ) k . JhEflfttt (14 10) mm*. 

m±mm (1403) «>a*t#*i-fcft<»*» 

WJDEIS ( 14 0 4) k-bJMSI ( 1404) 
kiiigSSIg (14 0 1) «ffl**Jt*rt:**>*ft*>8D 
JWS ( 1402) k, J:ie§fiSi5 ( 7 ) *>4>93j0*<x* 

fi#<^ MKxiti) <?)^«mc7)«.p^k±iam 

SW^^ h/l^tftfig (13 3) ^tti^WjaSWi*]^^ 

h>v (u) <n%mmti>»btz#><F>%®L<r>m , m ( 1 4 
0 5 ) k . ±iestg$ (14 0 5) <oa* t ^»J£-rtn 

jw ( 1 4 1 1 > ±mmm < 1 4 1 1 > mbJit 

(1406) k. fi<o±ie«»*i (1408) <oai^k 
±fH^*5-fll ( $ ) *M1hiz#>0&&.0>mti& ( 1 

4 0 9 ) k . ±!5S«tS (14 0 9) ^Hi^ftffiOjiie 

mm (14 0 6) #rfc»»iW0ji!* 
s ( 1 4 0 7 ) «r^te«wt8*irv>r. mtom < 1 

4 0 2) <^tti^ft^yv^^ WW <x) (cLT, ±|fflft 
^fflttt^lA* (13 7) kKH<^ hil^JWB ( 1 3 

1 ) x&n ix, mum® ( 1 4 0 7 ) wm^ft-tf- 
(£j iziximmmm ( 1 34 > 

[ 0 2 2 1 ] $2 9EH±±IB82 7BteHjR**lfcft* 
D«««AiS (13 7) ^-HM^JKfflSP^BRftW^ 

m(i3D \tm 8mzm$tiKmmm®M 
(13 6) i)>t>eMiazti&tf>v<? hti (z) 



(31) 
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Wtv^i v ht«? (w) 

«*fftSr*'tti.#atfoftK8s ( i s o i ) -ties* 

£f§tf>tii:fj£JS-f £tf>0»$S ( 1 5 0 2) izffi&Zti 

xmtum ( 1 5 0 2) au**jjBft*Bi*tt 
(a) iizmt$. 

[ 0 2 2 2 J 3S3 0aUiHE»2 7H(CH*8*i*:!jUt 
MHMK« (131) <9~SS^JM3M8jj)fc£ 

(13 1) ti±iea*Hir€£j&3B (13 7) 
*»fe**B*« ( A ) tSftT[8t&*>**"y7'S<' 9 -y f 

fS»S8 (1601)2:. JhGftMl (1601) mi) 
^JJSUKtTA^ (v.) *>MH**lKfcJ6« 
«£38 (1 6 0 2) 

[0223] ±12*2 7Bfcra3*ifeftfflAtf*9t 

(r) -Chi. 

[02 24 3 r_= Aw- r_ 

(It. AttJJgftrtlfffl*** (13 7) Ofti*. w 
£. 

[ 0 2 2 5 J $3 1 0(i±IEm2 7BKcBW**lfcflW' 
XHK(0»emt«RKff (13 4) £>-&SI$JgiMf8 

[0226] HH*>H*3Jh.fc J: 3 tc, UBiS^fiJ^ 
m ( l 34) ti. ±ieii8f*iei<^ (x) 

04), .hiesurss (1704) am ssv ucjwfc 

J6<OSDff|8 (17 0 8). ±%m.mfi<'7 h)U(u) 

fcjWt 4 (17 0 3). ±IB^g:S^i:* 

( 17 0 3) <0ffifl*SV*Jc£^*«0j||*» (170 
7) . ±E*-5"<? bA- (JL) <0#H*t±Bfi|flK 
? h/U ( w) cO«*^ftO#S3g**'ttSJt«>W^a<0 
flUHl ( 1 7 0 1 ) t , iferngSti:* (17 0 1)*) 

a*t jmtw> wjnjtss (1705) t. ±ie-^-^"s 

OMSi JLEaUftfrrtK? MM v ) O 

mmnmz < 1 7 0 2 > . jjb 
mu ( 17 0 2) <oai^ s-^SBJsrjDKs (170 

6) fc. JbE&OStifri' (1 705. 1 706, 1 70 

7&tx 1708) ^^tcaii&jiftSBmiimR 

(1709) t#tr. 

[ 0 2 2 7 3 -5- LT , iicUDlfSS (1 7 0 5) cOffl^jSr 
AfcLT, ±.mm& (1706) cOffl^SrBtL. Jt 

ifijDftsg (1 7 0 7) <nm*c b ur . ±iaro»$ 

(17 0 8) Oft?]* D t , ±iESSJCflJ#ttKai5 

(1709) •caa^jfijftps- 

1&50) 



ZZT, fflU E = B • Re [C] -D • Re [A] , 
F = B — A • D. 

G=Re [A] - A • Re [C] TA«JJE**BHftt 
T\ Re [ • ] (iftSft "• " <T>mm (r ea 1 p 
art) tWHtl. 
[02 28] ±teo«k 3 
A=wH • £ 
B = vH • X 
C=wH • x 
D=vH ■ vThh. 

I 0 2 2 9 3 |R3 2H(i. *5WBOjEtV^«lt»»fc:J: 
1 40OHW?# ( 9 ) #83) *»4>lWaL/£BJ(ryf- 

•i-n&rymft (12) cj«««c-or?o»flts 
*iS#i8BwK33R«K^ b;Pw 1 -wN^Mffl 

(12) ttQJftrt-tMkOjlSS? (22) fclMUlt 

[ 0 2 3 0 3 * IT , *^fi^S(i±IBfi#«iaaJ 

flaMMT^-*-** (12) teJn£TW»L;fcWl* 
-HTfcWte-A^-yttoJiifcLT. ±127 

yr^-s^ (12) »t>mztiimm{m*nttii> 

[023D *wt, £ ^T«i±iEB 1 mtmmx-t 
ntxdtzmi 208ij£#io . ±tem3 2H<ofi^ 

jM^S^Tyr-Mg-T- (12) fc-ovvCl|(ftfciE» 

«rf«lii«fc:#<JStcJMIS*4)*i*, 
[ 0 2 3 2 J BPfe. ±ISUBR7 ( 2 2 ) teJESMK 

7is g >y h rt (CJHflK^ ( w 1 ) 

ieMmxwzii^xmiRZixtztnzv^x . &*~ri 
tom&&«iiimizmzitt>tihcr>x'$>t> ami 
ami 2®mwmm) . 
[ o 2 3 3 1 ma iKmm&&b ±mm 
mmt—xnmmmzftm fix . itsstmr > 
T+m*t' (ii) a^fifflry-f^iF^f ( 1 
2) a. *miz£i-^mmy?-tiz%mti 
4. 

[02343 83 3BHMLhe»2IINRHi(C J: & . em 
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tinware**. 

[0235] *%mmz x b fe*m%mf&.?n. t 
«# (2802). m&%mtzm. ( 2 

8 0 2) fciiMoofftffianM, nildRtitt9ff&&<ft 

[02 3 6] £0>fc*. WlS*l*«*lix(t)-[xl(t)x 
2(t)-xN(t))TT\ dd-Ct = kTsT, TsliAty 

-y hfflJWC**. 
[0237] *tlfrt>. ±t£SfiS5 ( 7 ) T. M4ft& 
«#Of-*r3-KfcJJE»IIM2. ( t ) £ffl£ffiW 
(28 04 ) . 

[ 0 2 3 8 ] iiam^jaagp < 9 > T-fcj$&ffl< 

7M< (w (0) ) fcRj&f* (2806) . 

[0239] , Ftfgflt- H 

MWI*- H*»t«B"f* (2808). 

[0 24 0] fcU *«*-K*fc«H»ia«J*-tB* 
h^w ( k ) mSStfT. m&0)X+v7 
xs7 h?W*«flWciteJ&f-* (2812). 

[024 1] * ix. mm*-\*%e>. ixxmztvt: 

ryft ( 1 ) «o#7V'F'«R?-ca««»*ffitti« 
a-rcas©** (28io). 
[0242] mmtwf 

BIX (2814). WXt^i/a >y hTfrWl 
If, »[(7)Xt7ry3 7hJ^U (2816) , ± 

leiH^jry^ ( 1 ) zmmixm j %* i %m?z> (28 

18) . 

[0 24 3] BtiaK, £«0fcSWI§*i*<I<HKK 
[0244] x_(t) = [xl (t)x2(t)-xN(t)3T 



ra-Kt J«fi«^x ( t ) fclSZffilMIStfS ( 2 
820) . 

[0245] ttx. ±iafi#5aa}g6 < 9 ) rwwwf 

ftTJfta-f**^ 33&>t«BLT (2822). BSBSffi 

^ttTKMts^isaa^ ( f ) & • 0 • klt 

(2814). * 4?&ttiifttiS!gB?*3«HCtt£ 
t & ( 2 8 2 6 ) . 

[0246] iBffiWfr*"J«:JWr*4<0fc 

(28 28) . c:oi#Hffsni>±ieiefflMffyjR 

[0247] 

£(k) = f -R (k-1) +x (k) x H (k) 

;ix\ f usaa? k lt 0 fc 1 <nm<r>m.x'h a . 
[0248] *ti»t> . ±Mi.S5.mmmk?>m±mm 

h/M w ( k ) ) £HfrrS (2830). 
[0249] -e-LT. »W3iifc*W*?WMw 
( k ) ) $■ i . § 4>teJJE!5i!«t«- KttBriMl 
(2808) fciif->'CR«*fT'C**J:$fc-f4. 
[0 2 50] *S LT. OVHCft^7-/T^g -y h£ 
TS^fcfcTLfcCfcjWIBSfiii (28 14) . S 

[02 5 1 3 4*:, ±E»2SIJt«!B«CJ:*SWT>f' 

i-mmix^&mm^mmttm^mmm 
<m<rm&mx-\t. mftitzmmm*. ^mrtt 

IWHWf »fC«)«Sl36»536»*W 3 jig ( 2 8 0 8 ) 

[02523 
W5] 



) =x (k) • i H (k) flfH^iH^i*-C«#8r<fcl>. 



*LT, ttaLfcJ: Sic, JJHCfi* ( 7 ) -tftttit 
<1*<0* -y 7a— iJE«(ifS#x ( t ) SrfflSfflM 

s-ts^s ( 2 8 o 4 ) t . ±c<g-9Mg ( 5 ) ?s 

4^e#^-y7-3-h't±ieSftm#x_(t) Srffl 
EfflHSHtSiiS ( 2 8 2 0 ) li. WOT ( s p r e 
ad spectrum)J^f3 jWI«tfFCrtf»t 

[ 0 2 5 3 ] • 4fc, fi#^^JIfi-t*<#^fi#J: 0 



ii^aijfts ( 2 8 o 2 . [sua, at^ 
«Mjas) m$rf-v73- mm ( 2 8 0 4 > zmz 
nx. z tatmimamm-it^ ^-&m®*m 

[02 54] fTi!BtfeaS*>4>J:<*>*^J: ite, *^ 
kHfcidK, ^-yrfflMiig^^TvM,*^. 

ftft (spread s p e c t r urn) jifl^r^^ri;' 
te«L<3ifflS<lT, WC3-H4Mfi»«*« ( C DM 
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A) (caJB-ffcOKV^HXaa**. 
[ 0 2 5 5] H3 40Ji£& (M*) flPA#**>Ift I X 

m Lxz^m-^mm* miz%m ixz*co 
x , * ofBjco*i6] immmzmz^z v ^om:»i$ 

[ 0 2 5 6 ] &3 5Hli£ft (M«) JaA^^fiLJ: 

-m^mmMMm^mx\ mm^m^^comm^mm 
^imiryTi-iz&mti z t fcJ: -j r ut#^#m 

Alfi#fcfl4ft*^rHifcl4«^<ofiJ#fc:iJcWLT. 
[02 5 7] m3 4H^L^gflffl^XrAi:^3 5 

i-%?izm®2tiizti>h&. 

[0258] Sfcfc, 8sttHffl3l36 (a) &tf(b) 

[ 0 2 5 9 J %3 6 ( a ) B»tf»3 6(b) OB. * 
IWJfc £ SitfijT yr7£ 7 x -f r 4 >-^* { #ffifl. Q 

p s k ritfAmmaamzwm* *»axm&> 
§mz&$ztizn!££z--<t&?'yyx\ Ty^i-m? 

[0 2 60] WmZ&tXbfr&JzilZ, iMTOjIiT 

v^3R^#«<oA^«f*Jt t * b&mixwmry 

Ti-n&mxifil/l 2lzM->tzZbtfhfritz. fit 

[02613 Ttwa^teov^ttt, 7cfi^Aitft(;«t 

-sT^Lffli****. g*#> 1 2 . 7 d Bcr>&#£*# t> 

tn. ztiwi%mz : ?®m^<?mj]tf*m\iz};im 
nryiri-tii^mx'^imiizm . o 5 4 -t* 

SI*****. 

[02 62] *fc % fffiJSL^idtc, *»HfcJ:*fcJ: 
* fc , -y 7 ^ 3 «y h r t lZ£.fc<7>m.Mft%) 0 
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